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Dear City Official: 
The publication of the Information contained In this document Is an 
attempt, on the part of MTAS, to provide meaningful and understandable 
guidelines for the development of reasonable and adequate water and sewer 
rates. One of the most difficult decision processes that elected and 
appointed officials must deal with Is rate-making. No action of an elected 
body receives more attention and scrutiny than the uti Iity rate process 
except, of course, the property tax rate process. Likewise, where appointed 
utility boards are mandated to set rates, the same pressures come to bear at 
rate Increase time. 
We believe this publication contains some straight-forward approaches to 
the establishment of fair and effective water and sewer rate structures. A 
review of this publication would be most helpful to any municipal official who 
anticipates beIng Involved In a utIlity rate decision process. The manual Is 
Intended primarily for administrative staff. However, elected and appointed 
board members probably would gain much from a review of the document. 
would I Ike to recognize and thank Mr. Joe Muscatel 10, MTAS management 
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SECTION I - INTRODUCTION 
THE WATER RATE STUDY 
In t rodu c t i o n  
Wate r  and Sewe r  u t i l i t i es th roughout  t h e  State of Te n n e s s ee an d t h e  en t i re 
nat i on have been confron ted wi th e ver  i nc reas i ng operat i n g cos ts , as we l l  as 
c o s ts as s o c i ated wi th  i mp l eme n t i n g proced u res to mee t  n ew s tate and fede ral 
regu l at i o n s  p l aced u pon the  u t i l i t i es. 
The State of Te nnes see man dates that a mun i c i pal  u t i l i ty mu s t  be a s e l f­
s uffi c i en t  operati on.  Reven ues gen e rated from sal es  and othe r s o u rces  f rom the  
u t i l i ty must mee t  � expens es , both  operat i n g and non -operating , of the 
u t i lity. Mun i c i pal u t i l i t i es are aud i ted as an e nte rpr i se  ope rati o n, and mus t  
be ope rated s eparate l y  from any othe r  munic i pal  fund . 
The firs t s te p  toward a s e l f-suff i c i en t  u t i l i ty operat i on i s  the  
dete rmi nat i on of  the  actual cos ts and re ve n ue i n vol ved i n  the  ope rat i o n. The  
majo r s o u rc e  of reven ue i s  the  sal e of  the p rod u c t , wate r o r  s ewe r ,  and th i s  
revenue  is  de te rmi ned  by the  rate charged to the  con s ume r. 
A mun i c i pal ut i l i ty mu st charge a fa i r  and equ i tab l e rate and mu st ma i n­
tai n a rate s t ru c tu re that w i l l  prov i de ampl e revenue  to operate the uti l i ty i n  
a safe and l awfu l man ne r. 
A rate s tudy s h ou l d be a rou t i ne fu n c t i on of the  u t i l i ty to i n s u re that 
adequate rates are charged and suffi ci e n t  reven ue i s  prod uced for the ope rat i on 
of the fu nd. A rate s tudy should co i nc i de wi th the yearl y budget p roce s s. 
Th i s  boo k l e t  wi l l  focus  u po n  the e l eme n ts i n volved in d e te rm i n i n g the n eed 
for suff i c i e n t  rates , and wi l l  p ro v i de examp l es of s ett i ng an adequate rate 
structu re to obtai n the reven ue requ i red to operate the u t i l i ty as an e n te rp r i se 
fund . 
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The fo l l owin g sections  a re incorpora ted in this ma n ua l :  
- Rea sons  fo r Ra te I nc rea ses  
- Fu nctions  of A Rate Structure 
- Types of Rate Stru ctures 
- Revenue Sou rces for Ut i l i t i es 
- Ex penditu res Required of Ut i l i t i es 
- A Ra te Study Example 
Eac h of these sec tion s is de signed to ena ble the  u s e r  to recognize the need 
of a ra te in c rease ; determine the amount  of re ven ue needed to ope rate; and to 
set  a fair and equitab l e ra te s t ructure for all cons ume rs of the sys tem. 
Rea sons  fo r Rate In c reases  
"Every in corporated c i ty and  town i n  this s ta te , (Tennes see) , is  au tho ri zed 
and empowered to own , acquire , con s t ru c t , extend , equ i p ,  a nd operate and  
main tain within and/o r without  the co rpo ra te li mits of  s u c h  city or  town a 
wa te rworks  sys tem and  to cha rge fo r s u c h  se rvice . 1I 
(TCA 7-35-401 . )  
The a bove quoted sect i on o f  State Law i s  the ena bli ng  l egi s l a t i on wh i ch 
grants municipa l i t i es the powe r to own a n d  opera te wa ter and  sewe r sys tems , and  
to cha rge a fee fo r opera t i n g  the utili ty .  Sta te Law requ i res  that  the rates 
cha rged mu s t  be s uff i cient  to su pport the sys tem . This i ncludes opera ting and  
mainta i nin g expenses , deprec i ation , a nd bond and  i nte rest  cha rges . 
(TCA 7-34-114 . )  
A l l u tilit i es a re fa ced with inc rea s i n g expenses and  the maj o r  sou rce of 
re ve nue i s  provided by the ra tes cha rged . Pe riodically these rates mu s t  be 
i nc rea sed to meet the ris i n g expen ses fa ced by the ut i l i ty .  As s tated befo re , 
the mu n i c i pa l  util ity mu s t  ope rate the  system a s  an  enterprise , the refo re the 
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need fo r ra te a djus tment  must be mon i tored. "Howeve r ,  no mun i c i pa l ity s ha l l  
ope rate the u t i li ty as a s o u rce of re venue to the mun i c i pa l i ty ,  but  s hall 
ope rate s u c h  ut i l ity fo r the u�e and benefi t of the  consume r se rved by the 
u t i lity and for the promot i on of the welfa re and  fo r the improvement of the 
health and safety of the i n hab i tants of the municipa l i ty. 1I ( TeA 7-34-103 . )  
The above ment i oned code sect i ons  require a mu n i c i pa l i ty wh i c h owns and 
operates a wa ter o r  sewer util i ty to charge adequate ra tes to cover a l l 
expenses, but  p ro h i bits rate c h a rges that  wou l d  gen erate excess  revenue wh i ch 
would a l low the mun i c i pa l i ty to ope ra te other  governmen ta l funct i ons wi th 
revenue from the ut i l i ty sys tem . 
S i nce  the mu n i c i pa l i ty mus t  operate the u t i l i ty sys tem i n  a ma nner which i s  
s e l f- s uff i c i ent , ra te cha rges mu s t  generate enough re venue to pay for the tota l 
cos t  of the sys tem. 
There a re a n umber of fa ctors that con t i nue to put u pwa rd pressu re u pon the 
rate s t ruct u re of a u t i l i ty sys tem. These  factors i nc l ude , i nc reas i n g opera t i n g 
and ma i ntenance expenses , h i gher  wa te r qua l i ty s tanda rd s , higher  sev/e ra ge 
effl uent  qua l i ty standa rd s , fire fl ow requirement s ,  and  sys tem upgrad i ng an d 
exten s i on s . 
In o rder  to ma i n ta i n  a safe and  heal thy env i ronmen t  and to promote econom i c 
g rowth , the uti lity sys tem mu s t  con t i nua l ly make improvements  to the 
infrastructure a n d  to the  opera t i ons  system. These i mprovements a re expensive 
and these  costs mus t  be offset  by an in c rea se  in the ra tes cha rged fo r the 
serv i ce .  
Some of the majo r fa c tors that  cause ra te inc reases  wil l be dis c u s s ed in 
l ater sect i on s  a nd  fu rthe r  i n formation wi l l  be provided i n  the appendices . 
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SECTION II - FUNCTIONS AND TYPES OF RATE STRUCTURES 
FUNCTIONS OF A UT I L ITY 
RATE STRUCTURE 
The establi shment of a good ra te s t ruc t u re i s  of p r i ma ry impo rta nce fo r the 
u t i li ty sys tem . There a re a numbe r of fa cto rs tha t sho u l d  be considered when 
deve l op i n g or  updat i ng a ra te s truc ture. The fo l l owi ng  c r i te ria shou l d  be 
cons i de red befo re setting the f i na l  s t ructu re: 
- Ge ne rates  s uffi c i e nt  re venue to pa y for the tota l cost  of the sys tem . 
- Di s t r i bute s the costs  of the sys tem fa i r l y  a c ros s a l l u s e r  cla s s e s. 
- Enab l es the c u s tomer accounting to be ea s i l y pe rfo rmed . 
- Shoul d be ea s i l y  unders tood and  acce pted by the con s ume r .  
The majo r fu n c t i on of  a ra te s tructu re i s  to prov i de ampl e re ven ue to pay 
the total cos t  of a system . I n  a l l too ma ny ca ses , mu n i c i pa l  u t i l i ty sys tems 
ha ve i mplemented rate s t ructures  tha t a re not generatin g suffi c i en t  re venue  to 
meet the total cost  of the sys tem . Ma ny do not pro v i de fo r adequate 
dep rec i at i o n , a nd  a few sys tems a re ba re l y meet i n g the norma l opera t i ng  and  
ma i n tena nce expenses . 
Another func tion of  the rate s tructu re i s  to s pread  the cost  of  the serv i ce 
to those  benefited , a pproxima te l y  i n  proport i on to the cost  of p ro v i ding the 
s ervice and the benef i t  received from the u t i l i ty .  The fa i l i n g  of ma ny ra te 
structu res are the u n rea l istic l ow mi n i mum c h a rges tha t a re set . Yet, many 
report that those benef i tin g the greate s t  from the serv i ce a re not pay i n g  i n  
pro po rtio n to the benefit tha t ;s rec e i ved . An equ i tab l e st ructu re must take 
i nto account  a l l u ser  c l as ses , a nd  the ra te mu s t  be p l aced accord i n g to benefi t 
and u se. 
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TYPES OF WATER RATES 
There are a number of possible water rate structures which may be con-
sidered depending on the situation of the utility system. A few of the more 
cOIT�on are: flat charges, uniform rates, declining block rates, and inverted 
block rates. Each have their advantages and disadvantages and there is 
little agreement as to the most equitable rate structure. The following will 
offer a brief explanation and will point out the strengths and weaknesses of 
each. 
Flat Rate 
This type is used in communities which do not meter water usage but 
charge the same rate to individuals in the same user class. All residents 
would be charged the same rate regardless of whether a large amount or a 
small amount of water was used. An advantage to the flat charge is that it 
is simple and avoids the initial cost of installing meters and the admini­
strative expense of periodically reading meters. The disadvantages to this 
structure are that tt encourages waste, penalizes the small users, and is 
not equitable when charge varies by type of user, (commercial, residential, 
industrial). This rate is primarily used for residential customers. The 
following graphs are used to show each rate structures effect on the con-









As quantity increases, the price per unit decreases, yet the cost to 
customer remains the same without regard to usage. The price would remain the 
same whether 2,000 gallons or 10,000 gallons is used. 
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Uniform Metered Rates 
Under a uniform rate structure, a constant price per gallon is charged, 
regardless of the amount of water used. Uniform rates are simple and easy 
to administer; however, economies which may result from the processing of 
large quantities of water are not passed along to the consumer. This could 
tend to discourage water-consuming industries from locating in the community. 
Charging uniform rates may encourage consumers to adopt conservation measures. 
Price/Unit Cost/Consumers 
Quantity Quantity 
As quantity increases, the price per unit remains the same. The cost 
to the consumer is in direct proportion to the usage. There is no discount 
for high, (or low) usage. 
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Increasing B10ck - Step Rate 
Under an increasing b10ck rate structure, the price of water varies 
with the amount of water used. As consumption increases, the unit price 
increases with each successive consumption b1ock. This approach is often 
used as a means to conserve water and has been used in drought emergencies. 
It can also be argued that since higher water use is generally associated 
with higher income, the system is equitably based on ability to pay, and 
that revenues to expand are generated by those who are responsible for excess 
demand. A drawback to this method is that larger users, (industrial and 
commercial ) may pay a disproportionate share and may discourage industry from 
locating in the service area. 
Price/Unit Cost/Consumers 
Quantity Quantity 
As quantity increases, the price per unit increases at a greater rate. 
As quantity increases, the cost to the consumer rises much sharper than 
with uniformed metered rates. 
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Declining Block Rates 
With the declining block rate, the price of water varies with the 
amount of water used. As consumption increases, the unit price declines 
with each successive consumption block. This method is based on the con-
cept that rates should reflect the actual cost of providing service to the 
different levels of consumption. Among the metered systems, it is probably 
the most common method used. This block rate is usually coupled with a 
minimum charge for some quantity of water ranging from 1,500 to 3,000 gallons. 
This rate structure is based on the concept that costs decline as use in­
creases, however small users may be penalized when the system faces invest­
ment costs. The minimum user will usually pay an unfair amount because the 




As quantity increases, the price per unit decreases. As quantity in­
creases, the consumer pays more, but at a declining rate. This rate is the 
opposite of the increasing block rate. 
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SEWERAGE RATES 
" Any u pwa rd adj u s tmen t  of ra tes a nd c h a rges fo r sewe ra ge s e rvices s h a l l not  
be  gran ted s o l ely o n  the bas i s  of  inc rea ses of  ra te s a n d  cha rges for wate r 
s er v i ces , b u t  s ha l l  be made only after  a find i ng by the governing body t h a t  s u c h  
an adju s tme n t  i s  rea sona b l e a n d  ju s tif i ed; " (TCA 7-35-414.) 
The sewer ra te s t ru cture i s  generally more d i ffi c u l t to dev i s e becaus e of 
t h e  fac t  tha t  the  u s e  of the sys tem i s  n o t  a l ways metered, a n d  the  diffic u l ty of 
t rea tme n t  per cus tome r i s  not  a l ways readil y  dis ce rna b l e .  There a re a n umber of 
rate s t ructures tha t ca n be u sed  i n  o rder to pro vide a fai r sys tem of 
c a l c u l ating the  u s e . Al s o , Fed e ral Law ma n dates t h a t  a n  equ i ta b l e sys tem be 
u s ed ,  wi th  s pec i al emphas i s  on non-dome s t i c  u s ers . 
Acco rd i ng to data  from the Mun i c i pal Te chn i cal Ad v i s o ry Se rv i ce P rofil e 
1 982,  t h e re ate 1 92 mu n i c i pal s ewerage sys tems opera ting  in  Ten ne s s ee tha t  
provide va ri o u s  degrees of sewe rage  t re a tme n t . The sys tem c h a rges va ry from 
fl a t  cha rge s to a pe rcenta ge of wa ter  con s umpt i o n . A bri ef exp l a n a tion wil l be 
giver fo r s ome of the type of c harges u sed . 
Fl at Rate Cha rge 
The fl at , or u n i form rate i s  the  s i mp l e s t  a n d  eas i es t  to es tab l i s h . The 
c harge for s e rvi ce i s  the s ame for each  c u s tome r on  the sys tem . The flat cha rge 
appears to  have been determined me re l y  by sett i ng a ra te s uff i c i ent  to prod uce­
t h e  required amou n t  of revenue . Ma ny t i me s  th i s  c h a rge doe s  not  rep resen t the  
amoun t to  be  pai d  fo r either the  a ct ual o r  p res umptive u s e  of the  system , wh i ch 
results in unfa i r  cha rges. 
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Water Consumpti on  Ba s i s  
Th i s  method re pre s e n ts one  fa i r l y  acc u ra te mea s u re o f  the u s e  of the 
s ewe ra ge sys tem, e s pec i a l l y  wi th re s i de n t i a l c u s tomers , a nd res u l ts i n  a fa i r  
di s tribut i o n  of the cos ts . The re are majo r va r i a t i on s  of th i s  fo rm of ra te , 
which i nc l ude; metered wate r c ha rges , comb i ned wa ter a nd s ewer cha rges, a nd 
f i xed pe rcenta ge of the wa ter b i l l .  
1 .  Me tered Wa ter Charges - Th i s  me thod b i l l s  the  c on s ume r a cha rge based 
upo n  actua l ( mete red ) wa te r u s age. Th i s  i s  a fa i rl y  accu ra te mea s u re .  
Howeve r, al l wate r i s  not di s ch a rged i n to the sewe r  sys tem, s u ch a s  
l awn s p r i n k l i ng a nd ca r wa s h i ng .  Th i s  type o f  cha rge does  not  acco u n t  
fo r the fac t  t h a t  s ome c u s tome r's sewa ge i s  more expen s i ve to t rea t 
than others . 
2. Comb i ned Mete red Sewe r a nd Wate r Cha rges - Th i s  fo rm pro v i des fo r on l y  
one  cha rge t o  y i e l d both wa te r and s ewe r re venues . Th i s  form doe s 
pro v i de fo r s i mpl i f i ed b i l l i ng p rocedu res . Howe ve r ,  i n  v i ew of the  
fac t  that the wa te r and sewe r sys tems s h ou l d  be  accounted fo r 
s e pa ra te l y, the effo rt requ i red to a na l yze a nd re v i ew the expe n s e s  a nd 
revenues outweighs the simplification of the billing sys tem . As w i th 
metered wa te r charges , th i s  system does  not ta ke  i n to accou n t  
processing cost o f  s ewa ge .  Al so , s ale s tax  wou l d  be a pp l i ed to the 
tota l bill, ra the r  tha n  to wa ter o n l y  u nde r this me thod . 
3. F i xed Percentage of  Wa te r B i l l  - Th i s  meth od i s  a very commo n one 
th roughout  the coun ty . Th i s  ra te cha rge i s  e s ta b l i s hed as a f i xed 
percenta ge of  the wa te r b i l l ,  a nd i s  more equ i tab l e  than a ny methods 
wh i ch are not  based on wa ter con s umpt i on . Th i s  sys tem i s  s i mpl e to 
administer and b i l l ,  bu t has the d i sadva n ta ge of the fact that if any 
i nequ i ty ex i sts i n  the water bil l ,  i t  i s  ca rr i ed over  i nto the sewe r 
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cha rge. 
Traditionally, sewer charges have been based solely upon the volume of 
wastewater discharged \'Jith an lIeconomy of scalell discount given to large volume 
discharges. In recent years, it has become the trend to make an ad ditional 
charge, usually called an "industria waste surcharge," to dischargers of wastes 
with strength in excess of that of normal domestic sewage. However, the economy 
of scale discount on the basic sewer rental has, by and large, remained in 
effect.
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For those systems that have been built with Federal funds under the Federal 
Water Pollution Control Act, 1972 , officially referred to as Public Law 92-500, 
they must break away from this traditional type of rate structure. The 
guidelines stipulate that all recipients of Federal funds must establish and 
implement an equitable sewer use charge system which results in the distribution 
of the cost of operation and maintenance of treatment works in proportion to a 
user's contribution to the total wastewater loading of the treatment works. 
Sewer users may be segregated into classes of users for purposes of allocating 
costs, such as; domestic users, dye manufacturers, food processing industries, 
etc. Each class would have similar wastewater characteristics. 
This will not affect domestic user charges since it can be assumed that all 
domestic users will discharge a wastewater possessing similar strength and 
chemical characteristics. The domestic sewage can still be calculated solely by 
the volume of wastewater discharged since each user will pay in proportion to 
his total wastewater loading in accordance with E.P.A. requirements. This is so 
because the waste strength of all domestic users is assumed to be the same. 
All nondomestic users with waste strengths in excess of those of domestic 
sewage must be handled on an individual basis. A formula must be set up to 
14 
place a s u rcha rge on these nondomestic users for the extra cos ts needed to trea t 
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their s ewa ge .  
It s hould be re i te ra ted tha t  mun i c i pa l sewage sys tems cons t ru c ted  with  
Federal Grants-Tn-Aid under Publi c Law 92-500 mus t  p l ace a s u rc ha rge tha t is 
equitable upon those  commerc i al and i ndustr i al users whose wa ste s trengths are 
in excess of the norma l d omes t i c  sewa ge .  Th i s  s urch a rge mus t  be cons idered when 
developing a new ra te structure for a sewage sys tem . 
Also, any s ewerage sys tems constructed with federal money mus t  a l so adhere 
to Public Law 35.2140, which a ddre s ses the user c ha rge system. This law . 
requi res that each user pay a fla t rate if federal money i s  used to finance any 
part of the sewage trea tment system. 
A port i on of the law state s: "A g ra n tee's u s e r  c harge sys tem ba sed on 
actua l ( or  e s t i ma ted) us e of wa stewater t rea tment se rv i ces sha l l  prov i de that 
each user ( or user cl a ss ) pay i ts proport i ona te share of o pera tion a nd ma i n­
tena nce  ( i nclud i ng replacement ) cos ts of treatmen t  works wi th i n the g rantee s 
service a rea , ba sed on the  user's proportionate contribution to the tota l 
wa s tewa te r  load i ng from all users.1I 
This law may limit the a l ternatives of ra te structures that may be us ed for 
the sewerage sys tem . 
State Law requires that a rate structure be fa i r  and equitable to al l  u ser 
classes and that the system must be s elf support i ng. A n umbe r of c onsiderations 
must be taken i n to account for both  sewe r and water rate struct u res in order  to 
develop an eq u i table sys tem . 
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OTHER RATE STRUCTURE CONSIDERATIONS 
Cl as s i f i ca t i ons  
There a re ma ny f i n anc i a l  and po l i t i ca l  s i tuati ons  that h a ve to  be taken 
i n to accou n t  wh e n  devel op i ng the ra te s t ructure . The ra te s tructu re wi l l  
ref l ect  the  type of commu n i ty t hat i s  s e r ved by the  ut i lity . 
For equ i ty ,  mos t sys tems c l a s s i fy the c on s ume rs  i n to  grou ps , wh i ch ca n 
i nc l ude: 
- S i ngl e fami l y  re s i dence 
- Mul t i pl e  fami l y  homes and a partments  
- Smal l re tail s to re s  and sma l l ma n ufactu re rs 
- Large comme rc ia l  and l arge man u facture rs 
Ma ny systems have d i ffe re n t  rates fo r each of  the  c l as sifi cati ons , some may 
charge mi nimum ra tes by the  s i ze of  the  meter  a s  well a s  by c l a s s if i ca t i ons.  
The l og i c  beh i nd th i s  i s  th a t  when a c u s tome r i n s tal l s  a l a rge r meter , he  
dema n d s  more wa te r ,  and the  cos t  of p rov i d i ng th i s  add it i onal water i mmed i a tel y 
is grea te r .  
Mi n i mum Cha rges 
Water  mu s t  be avai l a bl e to the cu stomer at a l l times whether  the serv i ce is 
used or  not. Th i s  s e rvice can be jus t i f i ed i n  the  fo rm of  a m i n i mum fee . A 
mini mum fee shou l d i nc l ude a wa ter a l l owance , but n o t  s o  great a one a s  to 
p romote wa s te. The mi nimum c harge s hou l d be ba l a nced by the n umber of u s e rs and 
the l eve l of use  vers u s  the total cost  of  the sys tem . The mi n i mum c h a rge s h ould 
i nc l ude a number of fac tors wh i c h i nc l ude; a po rt i on of the c u s tome r cos t ,  base 
c os t ,  extra capac i ty cos ts , and a n  e l ement of ca p i ta l costs . All of th ese cos t  
fa ctors shou l d  b e  inc l uded when  devel oping the  mi n i mum c h a rge . 
L i felin e  Rates 
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Many muni c i pa l  u t i l i ty sys tems se rve a d i spropo rt i onate numbe r of e l der l y 
and l ow i ncome users . The  l ife l i ne ra te came i n to ex istence with  the  advent of 
t h e  e nergy c runch . These ra tes a re s e t  on  a rt i f i c i a l l y  l ow m i n i mum co s ts . 
These  ra tes h a ve gene ra l l y  beer app l ied  to e l ectri c ut i l i t i es , b u t  seve ra l 
c i t i es a re us i ng them to offer reduced ra tes on wa ter and  s ewe rage s e rv i ces . 
The l i fe l i ne ra te i s  des i gned to prov i de the  e s s e n t i a l  amo u n t  of wa ter  a n d  
s ewe rage s e rv i ce requ i red t o  p rov i de a hea l thy en v i ro nme n t . Ma ny a rgue tha t 
u t i l i ty rates are not  the p roper veh i c l e fo r s oc i a l  p rograms , howe ver wi th  the 
"graying of  Ame ri ca" th i s  i s s ue wi l l  be one that  wi l l  con ti n ue to grow . Th i s  i s  
a nother  d i ff i cu l t decision tha t the  po l i cy make rs mu s t  come to gr i ps with .
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Out of Town Cus tomers 
Shou l d  out of town cus tome rs pay more fo r wa ter? T h a t  de pends  u pon  the 
si tuation . Mos t  mun i c i pa l l y  owned  wa ter  sys tems i nc rease the  p r i ce of wa ter  
beyord the  c i ty l i mi ts . There a re s e ve ra l  ju s t i f i c a t i on s  fo r this po l i cy .  
Mary cit i e s own i ng the i r own wa te r and  sewer u t i l i ty fi n a n ced the o r i g i na l 
p l ant as we l l a s  add i t i on s  a nd i mproveme n ts th rough genera l o b l i ga t i on bo nds  or  
general funds. Also, most revenue bond conveyances have the property tax 
mechan i sm fo r co l l a te ra l  i n  ca se of defa u l t .  The refo re, t h e  c i ty res i dents  a re 
respo n sib l e  for t h e  sys tem and  h ave e i ther  pa i d  fo r the  sys tem i n  the  past 
th rough genera l  ob l i ga t i on bonds  o r  have re venue bonds  i ssued w i th the cred i t  of 
the  mun i c i pa l ity . Th i s  i s  a good a rgume n t  for h i ghe r outs i de rates . 
Ano ther a rgume n t  fo r h i gh e r  o u ts i de ra tes i s  t hat  the outs i de c u stome rs 
pl ace grea ter peak l oa d  on the sys tem thus  requ i ri ng pump i ng and s to rage 
ca pac i ty a n d  l arge r t ra n smi s s i on ma i ns .  
A th i rd a rgument  i s  that mos t  munic i pa l l y  owned u t i l i t i e s pay n o  l oca l 
p roperty tax , wherea s pr i vate u t i l i t i es do . TeA 7-34-115, "prov i de s  that  
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municipal utilities may make payment of tax equivalents to the city on property 
within the corporate limits not exceed what the taxes would be under private 
ownership." In most recent cases, if an in-lieu of tax is paid, it is far below 
what would be received if the utility was privately owned. The in-city customer 
of a city-owned utility must, through his property tax, make up the difference 
between the amount of tax the city would receive if the utility were privately 
owned, and what the city receives from its \'later utility in-lieu of taxes, or 
the total amount if the city-owned utility makes no payment in-lieu of taxes.
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A fourth point for higher rates is the cost of extensions for the pipeline 
and the maintenance of the system. The higher outside rate can be justified by 
the avoidance of spreading the cost of the extensions over the total system. 
Actually, the question is not if the outside user should pay more, but how 
much more should they pay. 
All of the above mentioned items are usually taken into account when 
setting the rate structure. These items add to the complexity of setting a fair 
and equitable structure. Each affects a different customer group in the 
community, and some may overlap into two or more special customer categories. 
The decision makers know their community and their utility system, and if the 
major criteria for developing a good rate structure, ( generating sufficient 
revenue; distributing the costs fairly across all user classes; developing a 
structure easily understood by the customer ), are included in setting the 
structure, the community will have many of its utility problems solved. 
The rate structure can be used to solve, or cause, many financial and 
political problems. Attention must be given to this all important area. 
Adequate time and study must be devoted in order for a utility system to insure 
fair ilrd equitable charges, and more importantly, to maintain the proper quality 
for the health and safety of the community it serves. 
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SECT ION I I I  - SOURCES OF REVENUE 
SOURCES OF REVENUE 
It is the responsibility of the municipal administration to obtain the 
revenue needed to maintain proper quality service to all customers. In fact, in 
Tennessee it is the law. 
" The governing body of a municipality . .  • shall prescribe and 
collect reasonable rates, fees or charges for the service, facilities 
and commodities of such public works, and shall revise such rates, 
fees or charges from time to time whenever necessary so that such 
public works shall be and always remain self-supporting. The rates, 
fees or charges prescribed shall be such as will produce revenue at 
least sufficient: 
(1) To pay when due all bonds and interest thereon, for the 
payments of which such revenue is or shall have been 
pledged, charged or otherwise encumbered, including 
reserves therefore; and 
(2) To provide for all expenses of operation and maintenance of 
such public works, incllc!-ill'J r2serves therefore." 
(TCA 7-34-114.) 
This section will deal with various sources of revenue available to a 
municipal utility system operating in Tennessee. 
Sale of Water 
The sale of water constitutes the single major source of revenue to a 
system. The sale of water can be subdivided into the following categories: 
1. Metered sales to customers 
2. Unmetered sales 
3. Bulk sales 
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4. Sales to public authorities 
5. Sales to other departments 
Metered sales account for the lions share of water sold in most systems. 
Where meters are used, a maintenance system of replacing older meters should be 
in effect. The older the meter, the slower it will record usage, thus not all 
usage and revenue will be collected. The size of the meter should vary 
according to usage. If too small a meter is used for a large customer, all 
usage may not be properly recorded. 
Many communities still have water service that is unmetered, however most 
are moving to a fully-metered system. If water is unmetered, a flat rate must 
be assessed each billing period. This system encourages waste and is not a fair 
means of measurement of usage. 
Bulk sales occur usually in rural areas. A private hauler often contracts 
for bulk pick-up of water for resale to rural areas or for irrigation purposes. 
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Sale to public authorities - utility districts - are very common. It is 
generally recognized that a municipality which chooses to bear this extra 
responsibility should charge a rate which would generate enough additional 
revenue to pay for additional capacity costs and to assure the continued 
service. Many utility districts have long term agreements as to the charges it 
will pay a municipality. Before a municipal utility agrees to service a utility 
district, all cost; past, present, and future, should be considered and built 
into the rate. If these costs are not built in, the municipality may be saddled 
with a long term obligation where it is providing water at prices less than the 
cost of production. 
Sales to other city departments may seem as though the city is "Robbing 
Peter to pay Paul"; however, sound fiscal practice requires that actual revenue 
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and expen ses  incu rred by each depa rtme nt be dete rmined . This may be a m in ima l  
reven ue but an  i mpo rtant one nonethe l es s . 
The sale of wa ter i s  the  pr ima ry source of re venue  fo r a water ut i l i ty 
sys tem ; howe ver , there a re a n umbe r of other re venue sources tha t mu st  be taken 
i n to account . Some of these other sou rces wi l l  n ow be d i s c u s s ed . 
Pen a l t i es & Forfei ted D i scounts  
Th i s  sou rce of revenue  i s  pr ima r i l y  de s i gned to  encourage col l ect i on and  
not used a s  a source  of revenue . Howeve r ,  funds  a re generated in  th i s  ma n ner . 
The mos t common pra ctice and po l i cy i n  th i s  a rea i s  to quote both a ne t f i gure 
and  a gross amou nt , w i th the gros s amount  becomi ng payab l e u s u a l l y  te n days 
after the  b i l l i ng da te . The d i s count  fo r prompt payme nts  s houl d be i n  re l a t i on 
to the cos ts  it i s  des i gned to save , such as co l l ec t i on expense and l os s  of 
i n te rest  on unco l l ected funds , as  we l l as  add i t i ona l  accoun t i n g expense .
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I n sta l l a t ion  Cha rge s - Tap Fees 
Most sys tems charge the new cus tomer fo r connec t i ng  serv i ce ,  a cha rge 
u s u a l l y  des i gned to meet the costs  of i n sta l l i n g  the me te r and  re l a ted costs . 
Th is  is a one-t i me cha rge wh i c h may va ry wi th me ter or serv i ce s i ze , and i t  may 
be prede term i ned ba sed on average cos t s  or may va ry Hi th the actual cos t 
incu rred i n  the connec t i on. 
If the cos t of mak i ng the tap i s  expensed when i n curred , the i n s talla t ion 
cha rge, or  tap fee is  recogn i zed as  a reve nue . I f  the  ta p fee is  co n s i dered to 
have i nc rea s ed the va l ue of the system and is ca p i ta l i zed , then  the i n s ta l l a t ion  
charge or tap  fee i s  re cog n i zed a s  a c ap i ta l co n t ri but i on ra ther  th a n a re ven ue . 
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Sa l e  of Ma teri a l  & Suppl i e s 
Many ut i l i ty sys tems own equ i pmen t a nd ma teri a l  tha t i s  not read i l y 
ava i l a bl e to the ge nera l  publ i c .  Ma ny t i mes  excess  or obsol ete ma teri a l  i s  so l d 
at a pu b l i c  auct i on i n  orde r to generate reve nue fo r the ut i l i ty. 
Fi re Protec t i on Charges - Hyd ra n t  Re nta l 
Ma ny sys tems i n  Tennes see charge the General Fund of the C i ty a fee fo r 
fi re protect i on. F i re protect i o n  costs  have no  re l a t i on to the amou n t  of wa te r 
us ed . These costs inc l ude the ca p i tal costs  for the po rt i on of the d i s tr i but i on 
sys tem, i n c l uding storage , ove r and  a bove that requ i red to prov i de serv i ce to 
the cus tome rs as we l l a s  ma i n tenance  cos ts for the same port i on .  
Benef i ts reali zed from fi re protec t i on serv i ce i n  the fo rm of reduced  
i n s u rance premi ums a re d i rec tly proport i onal to the va l u e of the property 
protec ted. The refore , the cos t of publ ic  fi re protect i on s h ou l d be borne by the  
p roperty protected . One  way th i s  can be accompl i s hed is  fo r the  mu n i c i pa l i ty to  
pay the wa ter ut i l i ty the cost  of publi c f i re protect i o n out of general 
gove rnme n t  funds a nd add th i s  amount  to the property tax . 
Accord ing to the Mu n i c i pal Tech n i c a l  Ad v i s ory Se rvi ce Prof ile , there a re 
219 munic i pa l ly owned wa ter systems i n  Te nnes see . Only 57 of these cha rge any 
type of hyd ra nt  re nta l fee . These fees ra nge from a f lat fee to c h a rges pe r 
hydrant. The Columb i a , Te n nessee wa ter util i ty rece i ved over  $45,000 i n  1981-
1982 . The C i ty of Morri stown , Ten nes see cha rged a fee of $15 per hyd ra n t. 
The ren ta l  charge s hould be determi ned by the add i t ional co s t  to th e sys tem 
a s  a res ult of the f i re protec t i o n ca pa b il i t i e s , and an  es t i mate of the trea ted 
water used fo r f ire protecti on . 
The f i re protect i o n fee , ( hyd rant ren ta l ) i s  a ve ry i mpo rta n t  sou rce  of 
re venue th a t  ma ny c i t i e s in Tennes see a re fa il i n g  to u s e . 
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M i scel l aneou s  Sou rces  
Some l a rge r uti l ity sys tems sel l the i r ma na gement  tec hniques or e n gin ee ri ng  
se rv i ces . Oth e r  sys tems may own mo re l a nd than the i r present need s ca l l  fo r .  
Th i s  asset  can be lea sed o r  so l d .  Office s pace can a l so be l ea sed to outs i de 
i n te rests . Ma ny other innova t i ve a pproaches  a re used throug hou t the country .  
Misce l l a neous  Ch a rges 
Many util itie s place charges on serv i ces  s uch  as ; re pai r trip  cha rge, meter 
repai r c h a rge , mete r test charge , and serv i ce connectio n cha rge . These cha rge s 
genera te very l i ttl e reven ue , but  they do prov i de a mea n s  to d i s courage abu se  of 
the  sys tem . 
Cus tomer Depos i ts 
I t  i s  a cus toma ry prac t i ce i n  pu b l ic util i ty ope ra tio ns  to requ i re 
cus tomers to  ma ke deposits  a t  the t i me of connection to the u t i l ity sys tem , 
these  depos i ts be i n g des i gned to in s u re paymen t  of f i na l stateme n ts and to 
protect the util ity agai n s t  dama ge to equ i pmen t  loca ted on the c u s tomers· 
property . Wh en a c u s tome r reques ts withd rawal from the sys tem , his depos i t  is 
refunded, l es s  the amou n t  of  a ny cha rge wh i c h may be outs ta nding aga i n s t  hi s 
account. Wh i le i n  the possess i on of the u t i l ity ,  customers· deposits co nst i tute 
re s tric ted a s sets  which a re n o t  a va i l a ble fo r the finan c i n g of cu rrent  u t i l i ty 
t" 3 opera lon s . 
Some c i t i es  a re now el i m i na t i ng  cus tome r depos i ts and i n s tead a re cha rging  
a non-refundab l e cha rge for new c u s tomers . 
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Non-Ope ra t i ng Revenue  
The ma jor  sou rce of  non -operat i n g re venue is  i n terest generated from 
temporary i n ves tments of Wate r and  Sewe r funds . Ma ny sys tems su pp l eme n t  the i r 
operat i n g i n come wi th  these i n terest ea rnin gs . An aggress i ve i n ve s tmen t  prog ram 
shou l d be impl emented fo r a l l mu n i c i pa l  funds . 
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CAPAC I TY CHARGES 
Ca pac i ty cha rges a re u sed to recove r the co st  of i n vestme n t  i n  majo r sys tem 
components  s uch as tran smi s s i on ,  pump i ng ,  trea tment ,  and  sou rce of s u ppl y 
facili ti es fo r new cu s tomers.  These c h a rge s a re one ti me ch a rge s us ua l ly, and 
can not be cons i dered an  ope ra t i ng  re ven ue .  
There a re a number of alternat i ves that  can  be u s ed to recover  these  costs. 
These i nc l ude  exten s i on fees , connec t i on c h a rges , a c reage fees , a nd a va i l a b i l i ty 
cha rges. 
Mos t  Ten nes s ee sys tems u se  the  connec tion c h a rge , (ta p fees ) ; h owever , the  
other  a l terna t i ve s  a re ava i l a b l e i n  add i t i on to the  ta p fees . 
- Exten s i on  fee s  - woul d requ i re new cus tome rs to pay for the  fu l l  
costs of exte nd i ng ma i n s a nd rela ted fa c i li t i es . I f  th e ma i n  h ad  to 
be  overs i zed to meet future growth , the new c u s tomer would be 
requ i red  to pay on l y  a proport i on ate s h a re .  Cus tome rs l a ter con­
nec t i ng  to a n  overs i zed exten s i on wou l d  als o be requi red to 
re i mburse  the u t i l i ty for th e i r proport i o nate s hare. 
- Avail ab i l i ty Ch arge - i s  de s i gned to re cover a propo rti onate s h a re 
o f  the co sts  from ea c h  c u s tome r on  the  ba s i s of the  c u s tome rls 
expec ted demand , as  i nd i cated by me ter capac i ty .  
- Acrea ge fees - These  fees  a re a s s es sed o n  the  bas i s  of ac reage a t  
e i ther  a si ngl e ra te fo r a l l c u s tomers o r  a t  di ffe ren t rates 
depend i ng on l a nd u s e; these fees a re u sed to recover costs  
a ssoc i a ted  wi th maj or tran smi s s i on fa c i l i ti es . 
Ca pac i ty cha rges are becomi ng mo re popul a r  a s  cost  of ca p i ta l equ i pmen t  
contirlue to s p i ra l . These  cha rges mu s t  b e  tail ored to the cond i t i ons of the 




Use of Revenue s 
Accord i n g to Te nne ssee Law, (7-340115), a ny su rp l u s  of fu nds , a fte r p rope r 
re se rves have been es tabli s h ed , mus t b e  de voted to the reduct i on of rates. If 
all bonds  i s sued to f i n a n c e  a ny pa rt of th e sys tem h a ve been re tired , t h e  
s u rp l us i n  re venue s may b e  us ed for any mu n i c i pa l  p u rpose , p rov i de d  no 
con t rac tua l obl i ga t i ons are v i ol a te d. 
A l so, the ge n e ral fund of a c i ty i s  allowed to c h a rge t h e  ut i l i ty sy s tem a 
fee not to exc eed six perce n t  (6%) pe r year of the equity or in vestment of the  
u t i l i ty .  A payme n t  of i n  l i eu of ad valorem tax on the  p rope rty wi th i n t h e  
corporate l i mi t s  may be c h a rged t h e  u t i l i ty. ( A copy of TCA 7-34-115 can be 
found i n  t h e  a p pe nd i ce s . )  
The fol l owi n g  s ect i on w i l l  dea l with the  types  of expe n s e s  face d  by ut i l i ty 
sys tems . 
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SECTION IV - UTILITY EXPENSES 
UT IL ITY EXPENSES 
Jus t  as  with a ny en terpri se, the uti l i ty sys tem i n c u rs a n umbe r of costs to 
prov ide adequate service , and  to a s s ure ma i ntenance  and development of the 
sys tem . These expenditures can  be  c l a s s i f i ed a s ope ra t i ng and  non -opera ting  
expenses . 
�rating Expen ses  
The ty pes of  opera t i n g  expenses  may vary sl i g h tly \'J i th ea c h  i n d i v i dua l 
ut i l i ty ,  ( wa ter & sewe r ) sys tem , but fo r the mos t pa rt , deli ver i ng  the  prod uct  
cons i s ts  of the ba s i c  elements  fo r all sys tems. The foll owi ng  will li s t  the  
more common types of  operat i ng expen ses i nc u rred by the u t i l i ty sy s tem - j u st in 
case you a re looking  fo r a n other way to s pend yo ur  re ven ues . 
- Admin i s tra t i ve 
- Eng i neeri n g  
- Ac cou nt i ng a nd  Co l lec t i on s  
- P l a n t  Ma i ntenance  
- Rese rvoirs a nd So urce of  Supply 
- Pu rif i ca t i o n 
- Wa ter Pump i n g  
- Wate r D i str i buti on 
- Sewer Li nes 
- Sewa ge Pump i n g 
- Sewage Treatment  
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Th i s  l i s t  i nc l udes the bas i c  c l as s i f i cat ions  of expend i tu re i tems . Ea ch  of 
these  c l a s s i f i c a t i ons  conta i n  a n umber of i temi zed ex penses , wh i c h a re u s ua l l y  
conta i ned i n  the a ud i t . 
A sepa ra te expl a n a t i on of these  expend i tu re i tems wi l l  not  be offe red . 
Howeve r ,  sound  ma na gement  p racti ce  d i c ta tes tha t  ea ch of the  expend i tu re i tems 
s hou l d be rev i ewed a nd cost redu c t i on mea s u res s h ou l d  be i mp l emen ted whereve r 
pos sibl e. 
Deprecia t i on 
An ope rati ng  or non -opera t i n g  expens e ?  Some a uthori t i es recommend  that  
deprec i a t i on be  recog n i zed a s  a non -ope ra ti n g  expense  s i nce  i t  does not  requ i re 
a n  annua l  c a s h  ou t l ay .  Howeve r ,  i n  a c count i n g for de prec i a ti on ,  the  cos t o f  a 
fi xed a s set , l e ss  a ny sa l va ge va l ue , i s  p ro- ra ted ove r the  es t i mated s e rv i ce 
l i fe of s u c h  as  a s set , and  ea ch  pe r i od i s  cha rged wi th a port i o n of s uch  co s t. 
Th rough th i s  process , the ent i re cos t of the  as set  i s  u l t i ma te l y  cha rged off a s  
1 
an  expens e. 
S i nce de prec i a t i on account i n g  con s i s ts of cha rg i ng off a pro- ra ted pa rt of 
t h e  cos t of the fi xed a s sets  of the u t i l i ty sys tem to a n n ua l operat i on s , a n d  
deprec i a t i on i s  regu l a r ly  cha rged a s  a n  operat i n g revenue deduct i on i n  ma ny 
aud i ts , then  i t  fol l ows tha t deprec i ati on mus t be i nc l uded i n  a ny rate 
determi nati ons . 
Al though  deprec i ati on i s  not a c a s h  ou tl ay , i n c l u d i n g  i t  i n  a ra te 
determi nati on wi l l  h e l p offset  paymen ts of l oan  pr i n c i pa l  wh i ch i s  a ca s h  
outl ay .  
I f  you r c i ty does not have a deprec i at ion s chedu l e  o n  hand , on e may be 
obto i ned from the  c i ty ' s  a ud i tor . 
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I n  L i eu of Taxes 
As sta ted i n  the  previ ous section on the use of re venue , TeA 7- 34- 1 1 5 
a l lows the go vern i n g body of the  mun i cipal i ty ,  " by resolution , to requ i re pay­
men ts to the mu n i c i pal i ty i n  l i eu of ad valorem tax on the property of the 
pu blic wo rks wi thin the  co rporate limits of the mu n i c i pal not  to exc eed the 
amou n t  of ta xes paya ble on pri va tely owned property of si m ilar  nature . " 
According  to the Munic i pal Tech n i cal Ad v i so ry Service 1 982 Prof i l e ,  only 
seven wa te r systems pay a n  i n  lieu of ta x to the  mu n i c i pality that  opera tes it . 
The mu n i c i pali ty may also cha rge a fee not to exceed six percen t ( 6% )  per 
yea r of the equ i ty or  i n vestmen t  of the  u t i l i ty .  
I n terest Expenses 
The interest pa i d  u pon  bond obl i gat i ons is class i f i ed as a non -opera t i ng  
expense . This expense is  usually paid out  of the debt serv i ce fund . Any fi scal 
a gen t fees a re usua l ly pa i d  from th is  fund , and a re also classified as a non ­
opera t i n g  expense . Th i s  expense must be included i n  de velo ping a ra te sched u l e .  
Capi ta l O utlays 
The procu remen t of ca p i tal i tems is  usually not  i nclu ded i n  ra te schedule 
devel opme n t  beca use a u t i l i ty norma l l y  purchases the asse t with another  asse t ,  
cash . These c a p i ta l ou t l ay costs wi l l  be abso rbed through  deprec i a t i o n i n  
su bsequen t yea rs .  
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SERV I C I NG REVENU E BOND I SSUES 
Mo st  u t i l i ty sys tems have been b u i l t  and f i nanced th rough  the i s s ua nce of 
re venue bonds . Thes e bonds  a re " payab l e so l e l y from the revenues deri ved from 
c h a rges co l l ected fo r serv i ces rendered by the sys tem , . . . .  and s ha l l not 
con s t i tute an i ndebtedness  of s u c h  c i ty or  town wi th i n  the mean i ng of a ny l ega l 
l i m i t i n  i ndebtedne s s . ( TCA 7-3 5-426 . )  
Reve nue bonds can not be i s s ued exceed i n g forty ( 40 ) yea rs . ( TCA 7-35-423 . ) 
Mos t  i s su es ha ve prov i s i on s  i nc l uded wh i ch c a l l fo r sett i n g a s i de a set amou n t  
o f  cash  t o  i n s u re t h e  prompt payment o f  t h e  i n terest  a n d  annua l pr i nc i pa l . 
State Law , ( TCA 7-35-430 . ) a l l ows c i t i e s a nd town s to e stab l i s h s uch  fu nds  by 
o rd i nance a nd to "def i n i te l y  f i x and  determ i ne the amount  of re venue  wh i ch s h a l l 
be necessary . " 
Under the typ i ca l  revenue bond i nden ture fo r a mu n i c i pa l  u t i l i ty ,  the  
i ndentu re wi l l  f i rs t  s pec i fy a Revenue  Fund  wh i ch i s  to  rece i ve a l l i ncome from 
a l l sources a r i s i n g out of the u t i l i ty ' s  opera t i on .  
Afte r opera t i ng and  ma i n tenance  expenses  have bee n met from the Revenue 
Fund , the debt serv i ce accounts  mu st  be funded from the II Net Revenue . "  Ac tua l 
debt serv i ce payments  have pr i or i ty ove r opera t i ng  and  ma i n tenance cos t . Th e 
debt serv i ce mu st  be funded f i rs t .  Net revenues  for debt serv i ce pu rposes  i n  
revenue bond ord i nances  are u s ua l l y  def i ned a s  g ross  ope ra t i n g reve n ues , l e s s  
opera t i ng  and  ma i ntena nce expen s e , but  exc l us i ve of deprec i a t i on a n d bond 
i n teres t .  There are ba s i ca l l y  th ree typ i ca l  funds  set up  to ret i re and serv i c e 
revenue bond i s s ues . These funds  i nc l ude : (1 )  Debt Serv i ce or  S i nk i ng Fund ; 
( 2 ) Rese rve Fund ; and  ( 3 ) Con t i ngenc i es Fund . 2 A l l of these a re res tr i cted 
fund s . 
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Debt Serv i ce Fu nd  
The fi rs t  of these  res tr i c ted fu nd s , the Debt  Serv i ce Fu nd , i s  va ri ous l y  
ca l l ed t h e  I I I nterest  and  S i n k i n g  Fund , 1I t h e  II Bond  and  I n te re s t  Fund , "  o r  the 
" I n te res t and  Redempt i o n  Fu nd . 1I The pu rpose  of th i s  fu nd i s  to accumu l ate cash  
wi th  wh i c h to  ma ke p r i n c i pa l  a n d  i n te re s t  payme nts  on o uts tand i ng reven ue bonds . 
A typ i ca l  bon d  i s s ue wi l l  c a l l for i n te re s t  payments on a sem i -annua l ba s i s  a nd 
a n  a n n ua l payment  for p ri nc i pa l . A mon th l y  amount  s hou l d  be depos i ted i n to th i s  
fund  to cove r these  payments . The month l y  payment  s h ou l d  cons i s t of a n  amou n t  
equa l  to one- twel fth o f  the next a n n u a l  pr i nc i pa l  matu r i ty a n d  one- s i xth o f  the 
next  ma tu ri ng  semi - a n n u a l i nteres t payment . The fu nd s h o u l d be  re i mbursed fo r 
ba n k  cha rge s pa i d .  Th i s  fo rmul a  wi l l  i n s u re tha t adequate fu nds  a re set as i de 
to meet these ob l i ga t i on s . 
Reserve Fu nd  
The  second res t ric ted fund  i s  ca l l ed t he  Re serve Fu nd . I t s  pu rpose  i s  to 
pay matured bonds and i ntere s t  i n  the event  of a defi c i ency i n  the pr i ma ry Debt 
Serv i ce Fund . Th i s  fu nd  is  u s ua l l y a c c umu l ated over  the fi rs t  f i ve yea rs 
fol l owi n g  the i s s uance of a reven ue bond . The tota l amount  to be accumu l a ted i n  
th i s  fu nd va r i es , but  i t  i s  u s ua l ly  a n  amount  equa l to the ma x i mum an nu a l debt 
serv i ce .  Under norma l c i rc ums tances  the ba l a nce i n  th i s  fu nd wi l l  not be u sed 
u n t i l the  f i na l  ret i rement  of the bond is s ue .  The ba l a n ce shou l d be i n ves ted 
u n t i l needed . Some bond ord i na nces c a l l fo r a l l i n tere s t  ea rn i ng s  on  th i s  fu nd  
to be  c red i ted to  the  fun d  from wh i ch the  i n ves tment  wa s made . 
Con t i ngency Fund  
The  th i rd fund  u s ua l l y  c a l l ed fo r i n  the revenue bond i s s ue i s  the  
Con t i ngency Fund . Th i s  fund  i s  des i gned to pro v i de cash  for meet i n g u nfo reseen  
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operat i n g expend i tu res  o r  fo r renewa l s  a nd rep l a cement  of as sets . I t  i s  u s u a l l y  
accumu l ated i n  a s pec i f i c  number o f  mo nth  fo l l owi n g  t h e  bond i s s uance  u n t i l i t  
has  reached a l eve l ca l l ed for i n  the ord i nance . 
The re may be add i t i ona l funds  tha t  may be ca l l ed fo r by the  bond  ord i nance ; 
howeve r , mos t  bond i s s ues  wi l l  e s ta b l i s h  one or  mo re of the above men t i oned 
fu nds . Aga i n , the ba l an ces  of these funds  s hou l d be i nves ted u n t i l needed i n  
order to p ro v i de max i mum reven ue for the u t i l i ty .  
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Footnotes - Sec t i on I V  
Ut i l i ty Expenses  
1 .  " Gove rnmenta l Accou nt i ng ,  Aud i t i ng ,  and  F i nanc i a l  Report i ng" 
Na t i ona l Comm i ttee on  Gove rnmental Account i n g ,  June  1978. 
2 . I b i d . 
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S ECT I ON V - TH E RATE STU D Y  
TH E RATE STUDY 
Th i s  sec t i on wi l l  foc u s  u pon  the opera t i on s  nece s s a ry to determi ne i f  a 
new , or  a n  u pdat i ng  of  the  ex i s t i ng u t i l i ty ra te s t ructure i s  needed ; and  i f  so , 
the mea ns  u s ed to e s tab l i sh a new rate . A ' ca s e  s tudy ' fo rma t wi l l  be used to 
prov i de an exampl e of the f l ow of these va r i ous  opera t i on s . 
S teps Used I n  Rate Study 
A .  F i sca l  Rev i ew 
B .  
C .  
D .  
1. Ga ther h i s to r i ca l  f i nanc i a l  da ta 
a .  Aud i t  Repo rt s  
b .  B udget and  other  f i nanc i a l  doc uments  
2 .  Proj ect  Revenues  and  Expend i tu res  
a .  De term i ne  need for rate i n crease  
b .  Ana l ys i s of  fu ture needs 
c .  De term i ne  amount  of ra te adj ustmen t  needed 
Ca l c u l at i on of Rate Adj u s tmen t  
1 .  De ve l o p  Cons umpt i on Chart 
2 .  Determ i n e  Cons umer G roups  
Set  New Rate S tructure 
1 .  Su b s t i tute proposed ra te i n  pl ace of c u rre n t  rate 
2 .  Set  ra te ca tego r i e s  by u sage 
Recommenda t i on s  of the  Rate S tudy 
1 .  Cost  S av i n g Meas ures 
2. A l tern at i ve Re venue Sou rces 
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F I SCAL REVIEW 
Too often , mu n i cipal systems are forced to o pera te on  budgets based sol el y 
on  a n t i c i pated revenues a nd a n t i quated rates . Th i s  prac t i ce i ne v i tabl y  l eads to  
poor ma i ntenance , negl i g i bl e  system improveme n ts ,  and  even tual l y  hefty rate 
i ncreases j ust to ma i n ta i n  c urrent  opera t i ons . Per i od i c  rev i ew and adj ustmen ts 
are needed to preve n t  these probl ems . Aga i n ,  the  maj or quest i on i s ,  " How often 
and  to wha t degree shoul d ra tes by ra i sed? 1I There are argume n ts for and aga i nst 
frequent but  sma l l  ra te i ncreases , as opposed to l arge bu t rare i nc reases . Th is  
is  a pol i t i cal quest i on tha t must be l ef t  to  the  dec isi on ma kers ; h owever , a 
rev i ew of  the total system shoul d be condu c ted very frequentl y  so the dec isi on 
ma kers wil l have the necessary i nforma t i on in  order to ma ke the  dec i s i on as to 
II frequency and  degree " of  ra te charges. 
Pr i or Experi ence  
The  f i rst ste p in  a wa ter rate study is to  l ook to the  past to determi ne 
whether or not  the ra tes have h i s tori cal l y  been adeq u a te to  su pport t h e  system . 
An acc urate exami na t i on of past revenue a n d  expend i tures de term i nes trends tha t 
c a n  be projected i n to the  fu ture . 
The h i stor i cal informati on shoul d al ways be obta i ned from a ud i ted figures . 
Th i s  pra ct i ce not  onl y assures accuracy , but  prov i des documen tat i on i n  case the  
study is contested . This i s  part i c ul arl y  i mporta n t  for those systems wh i ch 
serve o u ts i de u t i l i ty d istri c ts .  
H i stori ca l da ta s h oul d be comp i l ed over a three t o  f i ve year period a n d  
shoul d b e  presen ted i n  a form wi th  eac h  year pl aced i n  a separa te col umn s o  tha t 
one year can  be compared wi th  another . Th is  w i l l he l p i n  determi n i ng tre nds . 
Opera t i ng  revenue shoul d be separa ted from non -opera t i ng revenue . The same 
hol ds true for o perating a n d  non-operati ng expenses . 
3 7  
Col umn s for es t i ma ted and  proj ected revenues and  expen ses  s hou l d be 
provi ded. 
The fol l owi ng  tabl e wi l l  show a s amp l e forma t :  
( Note : An exampl e s howi ng  cas h  profi t and  net earn i ngs  i s  offe red i n  the 
a ppen d i ces . )  
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TABL E  I 
Revenues  a n d  Expend i ture s  
Actua l Actua l 
Re venues  19X 1 - X2 1 9X2-X3  
Wa ter Sal es 200 , 000 205 , 000 
Sa l es to U t i l i ty D i s t r i c t  50 , 000 45 , 000 
Se rv i ce Cha rge s 5 , 000 4 , 000 
Ma ter i a l  & Supp l i es 2 , 500 3 , 000 
Hydra n t  Fees 2 , 500 2 , 500 
Tota l 260 , 000 259 , 500 
Opera t i ng Expenses  
Sa l a r i es 52 , 000 54 , 000 
Power fo r Pump i n g 30 , 000 3 2 , 000 
C hemi ca l s 1 8 , 000 1 9 , 000 
Ma i n te n a n ce 1 5 , 000 18 , 000 
Accoun t i ng & Off i ce 1 0 , 000 1 0 , 000 
Dep rec i a t i on 50 , 000 55 , 000 
M i sce l l a neou s  2 , 000 2 , 500 
Tota l 1 7 7 , 000 190 , 500 
Opera t i n g I ncome 83 , 000 69 , 000 
Othe r  I ncome ( I n teres t ) 1 0 , 000 1 0 , 000 
Tota
'
l 93 , 000 79 , 000 
Non -Ope ra t i ng Expe n s e s  
I n te re s t  55 , 000 58 , 000 
E n g i n eer i n g  Study 1 5 , 000 
NET EARN I NGS 38 , 000 6 , 000 
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Campa r i  s o n  
Ac tual  
1 9X 3-X4 
2 1 0 , 000 
5 5 , 000 
4 , 500 
1 , 000 
2 , 500 
2 73 , 000 
56 , 000 
38 , 000 
2 2 , 000 
2 1 , 000 
1 1 , 000 
60 , 000 
3 , 000 
2 1 1 , 000 
62 , 000 
1 2 , 000 
74 , 000 
58 , 000 
16 , 000 
E s t i ma ted Proj ected 
1 9X4-X5 1 9X 5 - X6 
2 1 0 , 000 2 1 0 , 000  
50 , 000 50 , 000 
4 , 500 4 , 5 00 
1 , 000 1 , 000 
2 , 500 2 , 500 
268 , 000 268 , 000 
58 , 000 58 , 000 
42 , 000 44 , 000 
2 5 , 000 25 , 000 
24 , 000 25 , 000 
1 2 , 000 1 2 , 000 
65 , 000 70 , 000 
3 , 500 3 , 500 
229 , 500 237 , 500 
38 , 500 30 , 500 
1 2 , 000 1 2 , 000 
50 , 500 42 , 500 
6 0 , 000 60 , 000 
( 9 , 500 ) ( 1 7 , 500 ) 
The  h i s tor i ca l  da ta s h ows that  th i s  ut i l i ty sys tem i s  i n  need of a ra te 
i n c rease . The  revenues have become s tagna n t  wh i l e  expend i tu res  have con t i nued 
to s p i ra l . 
Mos t  f i nanc i a l  prob l ems do not deve l op  sudden l y ;  howe ver , i f  the fu nd i s  
not  mon i tored p roperl y ,  i t  may seem a s  though  the prob l em a p pea red over n i gh t .  
Th ree maj o r  fac tors s hou l d be con s i dered i n  mon i tori ng  and  eva l ua t i ng  the 
f i nanc i a l  cond i t i on .  These i nc l ude :
1 
F i na n c i a l  Fa c tors  
E n v i ronme n ta l  Factors 
Organ i za t i ona l Fa ctors  
F i na nc i a l  Fa cto rs 
These fa ctors refl ect  the cond i t i on of the u t i l i ty ' s  i n terna l fi na nces . 
Us i n g the a bove exampl e ( Ta b l e  I )  of the h i s tor i ca l data chart , i t  ca n be 
dete rm i ned that  revenues  have rema i ned cons tant , ( have actua l l y  dec l i ned i n  rea l 
va l ue ) , a nd  expe n d i ture pre s s u res  h ave i nc reased , i n  parti c u l a r  powe r fo r 
pump i n g  a nd ma i nten a nce cos ts . A l so , net  cash  has  con t i n u a l l y  dec l i ned and  
budgeta ry su rpl uses  have l o ng bee n expended . I n  add i t i o n , the cap i ta l pl a n t  i s  
e rod i ng a n d  i nteres t expenses a re growi n g .  A l l o f  these fa cto rs po i n t to 
g rowi n g  f i nanc i a l  prob l ems . 
The fi nanc i a l  fa ctors a l l po i nt to a need for a ra te i n c rease . G i ven j u st  
these  f i na nc i a l  factors , i t  can  be  seen that  a ra te i n c rea se  of over seve n  
pe rcen t  ( 7%) ; s  needed t o  b r i n g  i n come u p  t o  mee t t h e  proj ec ted expen ses . Yet , 
th i s does not ta ke i n to account  a ny othe r fa cto rs . The seve n pe rcent  ( 7% )  
i nc rea se  wou l d  meet the need , prov i ded a l l th i n gs rema i n ed con s ta n t . Th i s  
i n crea se  amou n t  wa s der i ved from the fo l l owi ng : 
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Proj ec ted Re venue - Al l Sou rces 
Proj ec ted Expense s 
280 , 000 
297 , 000 
( 1 7 , 000 ) 
Add i t i o na l re venu e of over  $ 1 7 , 000 i s  needed to cover  the  c u rre n t  expen ses . 
I f  a seven pe rce nt  i ncrea se  i n  ra tes i s  a pp l i ed to the amou n t  of wa te r so l d ,  
th i s  wo u l d produ ce a n  add i t i ona l $1 8 , 200 . 
$26 , 000 ( wa ter so l d ) x . 0 7 - $ 18 , 200 
It i s  importa n t  to remember that  the ra te i n c rea se  i s  app l i ed on l y  to th e 
amount  of wa ter so l d and  not  the tota l re venue  amou n t . I n  ou r examp l e ,  the 
to ta l revenues eq ua l $ 180 , 000 , yet $260 , 000 i s  the amou n t  of re venue  genera ted 
from the wa ter sa l es , and i s  the f i g u re th at  mu s t  be u sed wh en  de r i v i n g  the 
fi na  1 tota 1 • 
The i ncrease of seven percent  wo u l d  be s u ffi c i e n t  to cove r a l l c u rrent  
expenses  i n  th i s  exampl e ;  however , other con s t ra i n t s  come i n to p l ay .  I n  
add i t i on to f i nanc i a l  fac to rs , en v i ronmen ta l a nd organ i za t i o na l fa c tors  mus t  be 
mon i tored to effec t i ve l y  cha rt the fi n a nc i a l  cond i t i on of the  ut i l i ty .  
En v i ronme n ta l  Fa ctors 
The env i ronmenta l fa ctors affect  the dec i s i on i n  a n umber of ways . These  
fa c tors i n c l ude : commu n i ty needs and  res o u rces , econom i c cond i t i on s , pol i t i ca l  
a tt i tudes , i n tergovernmenta l con s t ra i n t s , a nd  d i sa s te rs a nd eme rgenc i es . 
Before a ra te s t ructure i s  devel oped , the dec i s i on ma kers mu s t  have a 
thorough  k nowl edge of the  commun i ty and  the c u s tome rs l i n ked to the sys tem . 
They mu s t  a l so  be awa re of con s t ra i n ts p l aced by Fede ra l  a n d  Sta te ma nda tes a nd  
restr i c t i on s  p l aced by Gran ts - I n -Ai d . 
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The economi c con d i t i on s  of the l oc a l  a rea as  we l l  as  l oca l po l i t i ca l  
a tt i tudes towa rd taxes a nd serv i ces u s ua l l y  have  a bea ri n g on the f i nanc i a l  
c on d i t i on .  
Us i n g the exampl e i n  Tab l e I ,  the  seven percent  ( 7 % )  ra i se i n  ra tes wo u l d 
not b e  enou gh i f  a ma tc h i ng g ra n t  had to be met i n  the nea r fu tu re o r  i f  
i nf l a t i on was ca l cu l a ted to be at  a h i g h l eve l . I f  there i s  know l edge of a 
s i g n i fi cant  popu l at i on change  or  the cha nge i n  l a rge i nd u s t ri a l  o r  comme rc i a l  
u sers , the fu ture f i nanc i a l  cond i t i on w i l l  be a ffected . 
E n v i ronmenta l fa ctors may c rea te demands , prov i de add i t i on a l  resources , 
e sta b l i s h con s t ra i nts , or  do  a comb i na t i o n of a l l .  I f  en v i ronmenta l fa ctors 
prov i de enough add i t i on a l resou rces to pay fo r the add i t i ona l dema nds they ma ke , 
then  a pos i t i ve s i tuat i on ex i s ts ; i f  mo re demands  tha n  re ven ue a re caused by 
env i ronmenta l fac to rs , then the s i t ua t i on mus t  be rec t i fi ed to prov i de a 
pos i t i ve cond i t i on .  
Orga n i z at i ona l Fa ctors 
The orga n i za ti ona l fac to rs a re the res ponses  the  u t i l i ty ma kes  to chan ges 
i n  the e n v i ronmenta l  fa ctors . To rema i n  i n  good f i na nc i a l  cond i t i o n , the 
u t i l i ty mus t  ma ke p rope r re sponses  to adverse cond i t i on s  by i nc reas i n g 
eff i c i ency ,  ra i s i ng rates , i n c reas i ng reven ue sources , or  tak i n g some other 
a pp ropr i a te act i on . 
I n  the case  (Tab l e  I )  of the aforeme n t i oned  examp l e ,  the dec i s i on ma kers 
mus t  we i g h a l l the exte rna l ,  a s  we l l  a s  i nterna l con s tra i n ts befo re sett i n g  the 
f i na l  po l i cy as  to the ra te i nc rease . 
Comp l et i ng the f i rs t s tep , ga ther i ng  h i s tor i ca l  da ta , i s  n o t  l i m i ted to 
on l y  fi nanc i a l  data , bu t mu st  i nc l ude gatheri ng data  on a l l a s pec ts of the 
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sys tem . Th i s  i s  a p rerequ i s i te to the s econd s te p  of the wa ter s t u dy 
e valu a t i o n , p rojec t i n g  re venue a nd e x pend i t u re s . 
PROJ ECTING REVENU E AND E X P ENDITURES 
The s e cond s te p  i n  the p re pa ra t i on of a ra te s t u dy i s  proj ect i n g re ven ue 
a n d  e x pen d i t u re s . Whe n p roj e c t i n g  re ve n ue a n d  e x pe n d i t u re s , the h i s to r i ca l  
i n fo rma t i o n g a t h e red f rom the a ud i t  re po rt s s h o u l d b e  u s ed . Th i s  h i s to r i ca l  
data  wi l l  e na b l e  yo u t o  dete rm i n e  a ve rage ra tes o f  g rowth from pa s t  ye a r s tha t 
c a n  be h e l pful i n  p rodu c i ng e s t i ma te s  fo r fu t u re yea rs .
2 
Con t i n u i n g wi th the example , ( Ta ble I ) , a n d  a p p l y i n g  the a ve rage a n n u al 
ra te of growth to re v e n u e s  a n d  e x pe n d i t u re s  c a n  be d e termi ned a s  follows : 
Yea r 1 
Yea r 2 
Yea r 3 
Y e a r  4 
Reven u e  
270 , 000 
269 , 500 , 
285 , 000 
270 , 000 
TAB L E  II 
R a te of G rowth 
( - . 0 1 % )  
6 %  
( - 5 % )  
Av e rage Ra te of G rowth fo r Re ven u e  = 0% 
Avera ge Ra te of G rowth fo r Expen d i t u re s  = 7% 
Ex pend i t u re 
232, 000 
26 3 , 500 
269 , 500 
28 9 , 500 




The e xample a bove s h ows tha t re ven u e s  h a ve been f l u c tu a t i n g only i n  yea r 3 ,  
wh i l e  a v e rag i n g  o u t  to a Zero G rowth ove r the fo u r  ye a r  pe r i od . Me a nwh i le , 
ex pe n d i tu re s  h a ve i n c rea s ed a n  a v e ra ge of o v e r  s e ven perce n t  ( 7 % )  fo r the pa s t  
fou r yea rs . I f  th i s  i s  to be p roj ec ted a few yea rs i n to the f u t u re o ne c a n  
ea s i ly p red i c t th a t  t h e  u t i l i ty wi l l  s o o n  b e  i n  d i re s t ra i t s a n d  i s  i n  need of 
an  i mmed i a te ra te i n crea s e . 
43 
F l uctua t i on s  i n  re venue a nd  expend i tu res shou l d be thorough l y  researc hed 
a nd exp l a nat i ons  s hou l d be g i ven to any s i gn i fi can t change . A tho rough under­
s tand i n g of the rea sons  fo r the ra te growth , ( or dec l i ne ) , i s  esse n t i a l  when 
prepa r i n g  a rate s t ruc ture .  
Project i ng Expend i tu res 
Expend i tures shou l d be fa i r l y  ea sy to project barri ng  any u nforeseen 
eme rgency or d i s a s te r .  The bond and  i n tere s t  requ i rements  shou l d be set  fo r 
yea rs  i n  ad vance , a s  we l l a s  a l l payments  to re se rve and  de prec i a t i on funds . 
A l l owa nces  fo r deprec i a t i on shou l d be known by ta k i n g the yea rl y a l l owa nce set  
by the  a u d i tor and  a pp l y i ng  i t  to the  expenses . Future cap i ta l expend i tu res 
s hou l d be p l a n ned out i n  advance so they may be an t i c i pa ted . 
Futu re growth co s t s , and  Federa l a nd State ma nda tes a re some t i mes  d i ffi cu l t 
to p l a n  fo r a nd  can  ca use  added expenses  th a t  had  not been proj ec ted . Thes e 
i nc l ude h i gher wa ter and  wa s tewa ter standards  that  re su l t  i n  mo re qua l i fi ed ( a nd 
e xpen s i ve ) pe rsonne l , added equ i pment  a nd  ma i n tenance costs , and  i n c rea ses  to 
o pera t i n g  cost down the l i ne .  
Howeve r ,  expend i tures can  norma l l y  be accurate l y  proj ected fo r a reasona bl e 
peri od  of t i me by re v i ewi ng h i s tor i ca l  d a ta and  bei ng  awa re of cu rren t 
devel opme n ts i n  the commu n i ty .  
Projec t i ng Revenues  
A l l po s s i b l e  revenue sou rces shou l d be ut i l i zed to the i r fu l l poten t i a l  
befo re a ra te i nc rease  i s  p u t  i n to p l ace . Wi th mo st  sys tems , the l a rges t source 
of reve nue i s  the sa l e  of  wa ter - sewe r serv i ce �  U n l e s s  a s pu rt i n  popu l a t i on 
takes  p l uce  or  sonle othe r event  th a t  wo u l d  cause  the amou n t  of wa te r so l d to 
i ncrea se s i g n i f i can t l y ,  wa ter s a l es  revenue  wi l l  rema i n  fa i r l y  con s tant . 
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H i s to r i ca l  d a ta can be u s ed to p roj e c t  re venues  i n  the ma n ne r  i l l u s t ra ted 
i n  Ta b l e I I .  G i ven the con s ta n t  ra te c h a rge s , th i s  mea n s  of p roj ec t i o n s h o u l d 
be fa i rl y  a cc u ra te . 
Aga i n , a t h o ro u g h  k n owl edge of the c ommu n i ty and an awa rene s s  of a ny 
a n t i c i pa ted maj o r  c h a n g e s  i n  the n umbe r  a n d  ty pe of c u s tome rs l i n ked to the 
u t i l i ty sys tem i s  e s s en t i a l  i n  p roj e c t "i n g reven u e s . 
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REV I EW O F  CONSUMPT I ON CATEGO R I ES 
A ba s i c  e l ement  of the rate s tudy i s  the cons umpt i on ca tegory rev i ew .  Th i s  
rev i ew enabl es one t o  determi ne  how ea ch cons ume r grou p ( s ) i s  affec ted by a ra te 
i ncrease . I t  a l so dete rmi nes  wha t  pe rce ntage of revenue i s  der i ved from ea ch  
grou p .  Th i s  ta b l e hel ps a nswer  ques t i on s  s uch a s : "Does mo s t  o f  the re venue 
come from the mi n i mum u ser? " , or ; " l s  i nd u s try prov i d i ng  a maj o r i ty of the 
revenue ? "  
By deve l op i n g a con s ume r u s e  cha rt , a u t i l i ty can mo re read i l y  ta i l o r i ts 
ra te s tru cture , and  can  be awa re of  the extent tha t each group  of cons umers wi l l  
be affe cted by a ra te c h a n ge . 
Examp l es of u ser  charts and  co ns umpt i on catego r i e s a l ong  wi th exp l a na t i ons  
i n  devel op i n g these cha rts can  be  found in  Tab l e I I I  a nd  Ta b l e  I V .  The  ba s i c  
data us ed to deve l op  these charts i s  ga thered from the b i l l i ng records  and  the 
c u rrent  ra te s t ru cture . S i mpl e ca l cu l a t i ons  a re made from th i s  d a ta to prov i de 
the needed i n fo rmat i o n .  An exp l anat i o n of each  ta b l e fo l l ows . 
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TABLE  I I I  
Reve nue Percenta ge 
Numbe r Pe r An nua l  of Tota l 
Ave rage Ga l l ons/Month Custome rs Rate Month  Reve nue Revenue 
M i n i mum - 2 , 000 567 4 . 00 2 , 268 27 , 2 1 6  1 2 %  
3 , 000 2 1 2  6 . 00 1 , 2 72 1 5 , 2 64 7%  
4 , 000 1 75  7 . 30 1 , 2 7 7  1 5 , 330 7 %  
5 , 000 1 40 8 . 60 1 , 204 1 4 , 448 6%  
6 , 000 1 20 9 . 90 1 , 1 88 1 4 , 256  6%  
7 , 000 1 00 1 0 . 90 1 , 090 1 3 , 080 6%  
8 , 000 80 1 1 . 90 952 1 1 , 424 5% 
50 , 000 3 40 . 00 1 2 0  1 , 404 1 %  
245 , 000 2 1 00 . 00 200 2 , 400 1 %  
1 , 000 ,000 1 400 . 00 400 4 , 800 2 %  
* 
Others between 8 , 000- 50 , 000 500 7 , 500 90 , 000 42%  
Grand  To ta l 1 , 900 1 7 , 47 1  209 , 652 100% 
Ut i l i ty D i s tri ct 1 50 , 000 
259 , 652 
T h e  groups  be tween 8 , 000 and  50 , 000 we re combi ned to  save s pa ce i n  th i s  exampl e .  
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The ta b l e s  a re b ro ke n  off from 8 , 000 to 50 , 000 g a l l o n s  i n  o rd e r  to s a ve 
s pa c e . A l l c o n s ume r g ro u p s s h ou l d  be l i s ted i n  the d e ve l o pme n t  of a u s e r  c h a rt . 
T h e  c o n s ume r u s e  c h a rt s h o u l d i n c l u d e  d a ta from a pe r i o d  o f  twe l ve ( 1 2 )  
mo n t h s . Howe ve r , i f  th i s  me t h od i s  i mp ra c t i ca l , s a m p l e mo n t h s  s h o u l d be c h o s e n  
t o  re p re s en t e a c h  s e a s o n . Fl u c tu a t i on s  i n  c o n s umpt i on occ u r  fre q u en t l y  be tween 
s ea s on s , and  th i s  s h ou l d  be ta ken  i n to a c c o u n t .  
Ta b l e I I I  c o n ta i n s s i x  co l umn s . C o l umn On e , Avera g e  Ga l l o n s  pe r mo n t h i s  
t a k e n  from b i l l i n g re c o rd s  o f  t h e  pa s t  yea r a n d  i s  a ve ra ged ou t .  An e xam p l e of 
th i s  wo u l d  b e  i f  a c u s tome r u s ed 2 , 000 ga l l on s  o r  l e s s  fo r ten mo n t h s  a n d  
h a ppened t o  u s e 3 , 000 f o r  two mon th s , t h e  a ve ra g e  wou l d  p l a c e  t h e  c u s tome r i n  
the m i n i mu m  - 2 , 000 ga l l o n c a te g o ry .  Ma ny mon th l y  b i l l i n g d o c u me n t s  w i l l  t o ta l 
t h e  c u s t ome rs by u s a ge . I f  t h i s  me thod i s  n o t  a va i l a b l e ,  a ta l l y s h ee t  c a n  be 
u s ed to g ro u p  t h e  u s e rs . I f  wa ter i s  mea s u red by c u b i c  fee t , th i s  mea s u reme n t 
c a n  be i n terc h a n ged w i th the g a l l on s  per mo n th i n  C o l umn O n e . 
Co l umn Two , N umbe r  of C u s tome rs , s h o u l d a l s o  be a ve ra g e  o v e r  t h e  t i me 
p e r i od i n c l u d ed i n  the s tudy , ( n o rma l l y  o n e  yea r ) . I f  500 c u s tome rs u s e  2 , 000 
g a l l o n s  J a n u a ry t h ro u g h  J u ne , and 100 c u s tome rs u s e  2 , 000 ga l l on s  J u l y  t h ro u g h  
De cembe r ,  t h e  a v e ra g e  n umbe r of c u s tome rs fo r 2 , 000 ga l l o n s  wo u l d  b e  550 . 
Co l u mn T h re e , t h e  Ra te , i s  t a k e n  from t h e  ra te i n  effe c t  pe r t h o u s a n d  
g a l l on i n c remen t .  
Co l umn F o u r ,  Reve n u e  P e r  Month , i s  t h e  p rod u c t  o f  Co l umn T h ree , ra te 
c h a rged , mu l t i p l i ed by Co l u mn Two , n umb e r  of c u s tome rs . Th i s  fo rmu l a  i s  u s ed 
for each i n c reme n t .  
567  c u s tomers x $4 . 00 = $2 , 268 
Co l umn F i ve ,  Reve n u e  Pe r Yea r ,  i s  t h e  p rod u c t  o f  Co l umn F ou r , re ven ue pe r 
mo n t h mu l t i p l i ed by 12 . 
$ 2 , 268 x 12 = $27 , 216 
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Co l umn S i x ,  Percentage of To ta l Reve nue , i s  ta ken from the gran d tota l of 
reve n ue and d i v i ded by ea ch i nc rement  i n  Col umn F i ve .  
Cus tome rs Us i n g 2 , 000 ga l l ons  prov i de 12% of the revenue . 
27 , 2 1 6 � 209 , 652 = 12% 
Th i s  c h a rt is  s i mp l e to devel op a nd is  a very i mporta nt  i n g red i e nt  of the 
ra te s tudy .  
Aga i n , the da ta used to cons truct Ta b l es I I I  a nd  I V  can  be gathered from 
the b i l l i n g records of the ut i l i ty .  The u s a ge of each c u s tome r can  ea s i l y be 
a veraged out a nd the rate can  be a pp l i ed to each group . S i mp l e ca l cu l a t i o ns  a re 
then  used  to prov i de the add i t i ona l  i nforma t i on . 
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TABL E  I V  
Percenta ge P e rcen tage  
Numbe r o f  of  o f  Tota l Ga l l on s  
Ave . Ga l l o n s  Pe r Mon th C u s tome rs C u s tome rs Cons um�t i on Consum�t i on 
2 , 000 - mi n i mum 567  29%  7 . 8% 1 , 1 3 4 , 000 
3 , 000 2 1 2 1 1 % 4 . 4% 636 , 000 
4 , 000 1 75 9%  4 . 8% 700 , 000 
5 , 000 140  7% 4 . 8% 700 , 000 
6 , 000 1 20 6%  5 . 0% 720 , 000 
7 , 000 100  5 %  4 . 8% 700 , 000 
8 , 000 80 4% 4 . 4% 640 , 000 
* 500 26% 5 2 . 1 % 7 , 5 00 , 000 
50 , 000 3 1 . 0% 1 50 , 000 
1 45 , 000 2 3 . 4 % 490 , 000 
1 . 000 , 000 1 6 . 9% 1 , 000 , 000 
1 , 900 100% 1 00% 1 4 , 3 70 , 000 
* 
8 , 000 - 50 , 000--Avera ge of 1 5 , 000 ga l l on s  for each  c u s tome r i n  th i s  g rou p . 
Fo r exampl e on l y .  
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Tab l e  I V  shows re l a t i ons h i ps between the group  cons umpt i o n a nd , ( 1 )  the 
percenta ge of tota l cons umpt i on , ( 2 )  the tota l cons umpt i on and , ( 3 )  the 
percen ta ge of tota l cus tome rs . 
Co l umn One and  Co l umn Two , ( avera ge ga l l ons  per month  and  n umber of 
cus tomers ) , a re deri ved the same way as  expl a i ned for Ta b l e I I I .  
Co l umn Th ree s hows the percen tage of cus tomers for each  cons umpt i on g roup . 
Th i s  i s  the  quot i en t  of ea ch  i nc rement  i n  Co l umn Two d i v i ded by the tota l n umbe r 
of c u s tomers . 
( Cus tomer us i ng 2 , 000 ga l l on s ) 




Twenty- n i ne percent  of a l l cus tome rs i n  th i s  examp l e u se  the m i n i mum amoun t 
of wate r . 
Co l umn F i ve i s  the p roduce of Co l umn One mu l t i pl i ed by Co l umn Two . 
2 , 000 ga l l on s  x 567 cus tome rs = 1 , 134 , 000 ga l l on s  
Th i s  procedure i s  ca rri ed out  fo r each  group  cons umpt i on . The tota l s i n  
Co l umn F i ve s how that  14 , 370 , 000 ga l l on s  of wa ter i s  s o l d per mon th . 
Co l umn Four  i s  deri ved by d i v i d i n g  the consumpt i o n  u sed i n  each  grou p by 
the tota l con s umpt i on . 
( Consumpt i on of  2 , 000 g ro u p ) 
( Tota l Co ns umpt i on ) 
1 , 134 , 000 = 
1 4 , 370 , 000 
7 . 8% 
These ta bl es  ca n be us ed to dete rm i ne wh i c h g rou p of u sers prov i de the 
l ongest  s h a re of re venue a s  we l l a s  wh i c h group  i s  the greates t  con s ume r .  
Da ta from Ta b l e s  I I I  a n d  I V  s h ow that the m i n i mum u ser prov i des 1 2 %  o f  the 
reven ue wh i l e  con s umi ng  7 . 8% of the wa ter so l d .  A l so i t  can be po i nted out  that  
40% of a l l c u s tome rs u se  3 , 000 ga l l on s  o r  l es s . The l a rge i ndus tri a l  u ser  
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prov i des 2 %  of the revenue wh i l e  u s i ng seven  perce n t  ( 7% )  o f  the  wa te r p roduced . 
I n fo rma t i on s u c h  as  th i s  i s  he l pfu l i n  determi n i ng i f  the  ex i s t i n g ra te  
s tructu re is  equ i ta b l e .  
These ta b l e s  offe r a g rea t dea l o f  i n fo rma t i on and  a re ve ry i mportan t  i n  
the deve l opmen t  of a rate s truc t u re . 
I t  i s  a l so  i mporta n t  to u s e  these  cha rts when s u bs t i tu t i n g the new ra te . 
The new ra tes c a n  be s u b s t i tuted i n  Tab l e I I I , Co l umn Th ree , a n d  the  
c a l cu l a t i on s  fo r Co l umn s Fou r and  F i ve c a n  eas i l y be  der i ved . Th i s  wi l l  be  
d i s c u s s ed i n  the  fo l l owi n g  sect i o n . 
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Sett i ng Th e  New Rate 
In ou r exampl e ,  the  revenues and  expend i tu res h a ve been  projected on the 
bas i s  of h i s tor i ca l  data s hown i n  Tab l e I ,  and  the proj ec t i o n s  i nc l uded i n  
Ta b l e I I .  
The projec t i on s  s h ow that reven ues  a re not g rowi n g  and expend i tu res  are 
ex pec ted to exceed reven ues by seven percent  ( 7% )  i n  the u pcomi ng  yea r .  A seven  
pe rcent  rate  i nc rea se  wi l l  meet  expend i t u re needs  for the c u rren t yea r ;  howeve r ,  
th i s  i nc rease  wi l l  not generate enough  revenue  fo r the upcomi ng  yea r .  
Once aga i n  we come to the  ques t i on of " How often , and  to what  degree s h ou l d 
ra tes be ra i sed? 1I 
We wi l l  a s s ume that  the dec i s i o n ma kers , after we i gh i n g the  f i nanc i a l , 
e n v i ronmenta l , a nd  organ i za t i ona l fa ctors , have dec i ded to ra i se ra tes by 
f i fteen pe rcen t ( 15% ) acros s the  boa rd . 
The c u rrent  p roj ec t i o n of wa ter s a l es i s  $260 , 000. A 15 % i n c rea se w i l l  
ra i s e th i s  amount  to $229 , 000. When other revenue  sources  a re added to th i s  
amount  the  tota l i s  $3 19 , 000. Th i s  i n c re a s e  wi l l  pro v i de a ba l a nce of a round  
$20 , 000 for the  u pcomi ng  yea r .  
Ag a i n ,  we wi l l  use  the cons umpt i o n ta bl es t o  determi ne wha t  effect the 
i n c rea se  wi l l  have on the i n d i v i dua l  cons umpt i o n catego r i e s . A s ampl e i s  s h own 
on the fo l l owi ng  pa ge . The new rate i s  s u bs t i tuted i n  Co l umn Three i n  p l ace  of 
the cu rrent  rate . ( C u rrent  rate x 15% )  
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TAB L E  V 
New Rate - Co ns umpt i on Tab l e 
Ave ra ge Number  of  New Mon th l y  An nua l  
Ga l l ons  C u s tome rs Ra te Reve n ue Revenue  
2 , 000 5 6 7  4 . 60 2 , 608 3 1 , 298 
3 , 000 2 1 2  6 . 90 1 , 462 1 7 , 553  
4 , 000 1 75 8 . 39 1 , 468 1 7 , 6 1 9  
5 , 000 1 40 1 0 . 70 1 , 498 1 7 , 976 
* 
5 0 , 000 3 46 . 00 1 38 1 , 656 
245 , 000 2 1 1 5 . 00 230 2 , 760 
1 , 000 , 000 1 460 . 00 460 5 , 520 
Tota l s  1 , 900 20 , 1 25  24 1 , 500 
U t i l i ty D i s tr i ct  Sa l es 4 , 790 5 7 , 500 
G rand Tota l 24 , 9 1 5 299 , 000 
*om i tted fo r Space  
Aga i n ,  t h i s  i s  a s i mp l i f i ed exampl e g i ven fo r i l l u s t ra t i ve pu rposes ; 
h owever ,  a l l of the  maj or  components  of the  ra te study have been i nc l uded i n  
t h i s  exampl e .  
Th i s  examp l e a s s umed that  the present  ra te s tructu re wa s a fa i r  sys tem and  
t h a t  no mod i f i ca t i o n wa s needed except  fo r the  upwa rd movemen t  of the ra tes by 
f i fteen percent ( 1 5 % ) . 
The new ra te s truc tu re p rov i des  $2 99 , 000 from wa ter s a l es , whe reas  the o l d 
rate sys tem p rov i ded $260 , 000 . The f i fteen percent  ( 1 5% )  ra te i nc rea se  pro v i ded 
$39 , 000 i n  add i t i ona l reven ue . The projected def i c i t  of $ 1 7 , 000 s h ou l d be 
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era s ed and  a s u rp l u s  of $18 , 000 ( $39 , 000 l es s  $ 1 7 , 000 ) shou l d  ex i s t  for the 
u pcomi n g  yea r .  
I t  s h ou l d be poi nted out  that  when a new ra te become s effec ti ve , con ­
s unpt i on somet i mes  d rops  a s  muc h  a s  ten percent ( 1 0% )  for a few mo nth s . Th i s  
wi l l  affect the proj ec ted revenue i n  a nega t i ve ma nne r .  A l so , i t  ta kes a few 
months  from the  t i me the ra te  i s  pa s s ed and  the  t i me the  new re venue  i s  
rea l i zed . Th i s  po i nt s hou l d a l so  be ta ken i n to cons i derat i on . 
I t  i s  i mportan t  to remember tha t the ra  tes  c o u l d be st ruc tured i n  a numbe r 
of ways othe r tha n a n  across  the boa rd i nc rease . The u l t i mate goa l i s  to 
the add i t i o na l  re ven u e  to cove r a l l expenses . I n  th i s  exampl e ,  a re venue  
ra i s e 
i nc rease  of over  $20 , 000 wa s i mmed i a te l y  needed . The f i fteen percent ( 1 5 % )  
a c ro s s  the  boa rd i nc rea se  pro v i ded  th i s  amount  p l u s  a sma l l cu s h i on for fu ture 
u se . 
The cons umpt i on charts c a n  be u sed to c a l c u l ate changes i n  ra te s t ructu res 
to a s pec i fi c user group . 
S u p pose  the boa rd membe rs fe l t  that  the m i n i mum cha rge s hou l d not be ra i s ed  
the  proposed fi fteen pe rcen t ( 1 5 % ) , and  shou l d rema i n  at  $4 . 00 .  The amo u n t  of  
re venue l os t  by the  ac t i on wou l d  have to be  pro v i ded from th e l a rge r con s ume r 
groups . I n  ord e r  to dete rmi ne how muc h  re venue wou l d  h a ve to be ma de u p , the 
fol l owi ng method can be u s ed to ca l cu l a te the ap prox ima te amou nt . The 
con s umpt i on cha rt data can be u sed once aga i n .  
Ga l l on s  
2 , 000 
2 , 000 
Number of 




New Ra te 
4 . 60 
Cu rren t 
Rate 
4 . 00 
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Twe l ve 
Mo nth s  
1 2  
1 2  
D i ffe rence 
Yearl y 
Reve nue  
$3 1 , 298 
$27 , 2 16  
$ 4 , 082 
Th i s  c a l c u l a t i on s h ows th a t  the  u t i l i ty wou l d l os e  over  $4 , 000  i f  the  
mi n i mum u se r  cha rge rema i ned a t  the  c u rre n t  l evel . 
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D i ffe rent  rates ca n b e  s u b s t i tu ted for ea ch  u s e r  c l a s s  i n  t h e  con s umpt i on 
cha rt . Th i s  a l l ows for adj u s tments  wi th i n  the  ra te s tructu re , yet the  f i na l  
o bj ec t i ve i s  t o  ra i se " X II amo u n t  o f  do l l a rs th a t  h a s  been p roj ec ted t o  be 
needed . 
Aga i n ,  the re ven u e  d i fference s h ou l d  be made u p  by cha rg i n g  h i g h e r  amounts  
to  the hea v i e r  c o n s ume rs . The  cons umpt i on tab l e i s  i n va l ua b l e i n  p rov i d i n g the  
type o f  i nfo rma t i on needed to  determ i ne the ra te s truc t u re . 
A cons umpt i on ta b l e can  be p re pa red fo r sewe r u s e rs i n  the Same ma nner .  
Some d i ffe rences wou l d  e x i s t  i n  p re pa r i n g  the con s umpt i on c o l umn , d e pend i ng on  
the  man n e r  i n  wh i ch the sewa ge u s a ge i s  b i l l ed .  The s ame a ppl i ca t i ons  u sed fo r 
the  wa ter con sumpt i on c a n  be u s ed fo r the  s ewe r con s umpt i on u s a ge cha rt . 
A l though  a ra te i nc rea s e  may not  be  needed a n n ua l l y ,  i t  i s  a good i dea to 
h a ve a yea rl y re v i ew of the  ra te sys tem and the f i nanc i a l  p i ctu re of the  
u t i l i ty .  Th i s  rev i ew s h ou l d be he l d i n  c onj u nct i on wi th  the  yea r l y  b udge t 
p roces s .  
56 
Case Summa ry 
To s ummar i ze the ' c ase study ' exampl e ;  i t  wa s determi ned by the  u s e  of 
h i stori ca l data that  revenues  we re not meet i n g expen ses . Ta b l e I ,  compa red 
revenues a nd expend i tu res fo r the preced i n g th ree yea rs and  projected a yea r 
i n to the fu ture . Th e proj ec t i on sh owed a l os s  of ( $ 1 7 , 500 ) . 
An examp l e wa s g i ven to s how that a fi fteen percent  ( 1 5% ) i nc rea s e  i n  wa te r 
rates wa s needed to meet the cu rrent  expend i tu re amount . Th i s  wa s ta ken  from 
data on Tab l e I .  The fi fteen pe rce nt  ( 1 5% ) wa s a p p l i ed on l y  to wa ter  s a l es  
wh i c h wou l d i ncrea se  reve nue by $39 , 000 . Th i s  amou nt  wou l d  more tha n  offs et the  
proj ec ted l os s  of ( $ 1 7 , 500 ) . 
Tabl e I I  s howed that revenues  had  a zero growth wh i l e  expend i tu res c l i mbed 
by seven  pe rcen t ( 7 % ) pe r yea r .  Th i s  data wa s accumu l a ted from pas t  a u d i ts  and  
wa s presen ted i n  Tab l e I as tota l re ve nue  and  tota l expen s e . The perce ntage of  
cha nge pe r yea r wa s ta bl ed and  presented i n  Ta b l e I I .  
A cons umpt i on cha rt wa s devel oped from data obta i ned from b i l l i ng 
i nfo rma t i o n  a nd the present  rate structure . Th i s  c h a rt , Ta b l e I I I  a n d  Ta b l e I V , 
enab l es s i mpl e ca l c u l a t i on s  to determi ne us age and  reve nue  ex pec tat i on s . A 
b rea kdown i n  the n umber of cus tomers by the ga l l on s  cons umed c a n  be obta i ned 
from the  b i l l i ng i n format i on . Th i s  i n forma t i on i s  very i mpo rta nt  i n  determ i n i n g 
a ra te adj u s tmen t .  Th i s  cha rt a l l ows the deci s i on ma k e rs to dete rm i ne how 
chan ges i n  the ra te s tructu re wi l l  affect  the i n d i v i dua l con s umer  groups . A 
wea l th of data can  be obta i ned from the consume r u s e  c h a rt .  
Ta b l e V s h ows how the new ra te i s  set . I n  ou r examp l e a f i fteen pe rce nt 
( 1 5 % )  a c ross  the boa rd i nc rea se  i s  put i n to effect .  Ta b l e V has  the s ame date 
fo r numbe r of cus tome rs by thou sand  ga l l on i nc reme n t s  as does Ta b l e I I I  and 
Ta b l e I V .  On l y  the  rate i s  cha n ged i n  Ta b l e V refl ect i n g  the  f i fteen pe rcen t 
( 1 5% ) i ncrea s e . The re venue proj ect i ons  a re then  ca rri ed out  fo r each  user  
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g rou p .  Aga i n ,  the tota l s s h ow a n  i n c rea se i n  re ven ue of $39 , 000 f rom the o l d 
ra te . 
I t  i s  a l s o po i n ted out  i n  the examp l e ,  th a t  t h e re a re o t h e r  a l te rn a t i ves to 
a n  a c ro s s  t h e  boa rd i n c rea s e . An e xam p l e i s  g i ven to s h ow c h a n g e s  tha t need to 
be made i f  the mi n i mum b i l l  doe s not i n c re a s e . A l te rna t i ve s  s u c h  a s  th i s  c a n  be 
u s e d  t h ro u g h o u t  the ra te s t ru c t u re . 
The maj o r  pu rpo s e  of a ra te s tu dy i s  to determ i ne i f  a n  a l tera t i o n i n  rates 
i s  needed , a n d if  s o , the ra te s t udy s h o u l d p rov i d e da ta to s u p po rt a 
recommend a t i on of a n  i n c re a s e  a n d  a l te rna t i ves to p ro v i de t h e  n eeded re v e n u e . 
I n  o u r  c a s e , a f i fteen pe rce n t  ( 1 5%) a c ro s s  the boa rd i n c rea s e  wa s d e te rm i ned 
a de q u a te . I n  ad d i t i o n ,  the ra te s t udy s h o u l d  i n ves t i g a te t h e  o pe ra t i n g  
proced u re o f  t h e  u t i l i ty a n d  p re s e n t  a l tern a t i ves  fo r c o s t  s a v i n g mea s u re s  a n d  
a dd i t i o n a l reve n u e  s o u rc e s . The fo l l ow i n g  se c t i o n w i l l  p ro v i de e x amp l e s  o f  c o s t  
s a v i n g tech n i q u e s  t h a t  c a n  b e  i m p l eme n ted by u t i l i ty d e pa rtme n t s . 
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STEPS TO COMPLETE A RATE STUDY 
I .  GATH E R  F I NANC I AL DATA < 
� 
2 .  REV I EW RE V E N U E  AND EXPE ND I T U R E  TR E N D S  
� 














4 .  DETE RM I N E N E ED FOR I N CR EAS E - II E NO I RE l ORN I 0 11 
� 
5 .  DEV E LOP CON S UMPT I O N CHART 
� 
h . CALC U LAT E RATE ADJ U S TMENT < 
� 
7 .  SUB S T I TUTE  RAT E ADJ U S TMENT I N  CON S UMTP I ON CHART 
J 
8 .  SET N EW RATE  
� 
9 .  REV I EW NEW F I NAN C I AL DATA TO DETERM I N E I F  RAT E I S  
S U F F I C I E NT  - II F NO I RE l ORN I 0 6. !  
I F  Y E S � RETU R N  TO 1 I N  A YEAR 
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RECOMMENDAT IONS OF  THE STUDY 
A ra te s tudy wou l d be i n compl ete wi thout  a sect i on devoted to recommen ­
da t i on s . 
The essen t i a l  e l ement  i n  th i s  sect i on i s  the proposed ra te st ru ctu re . The 
recommenda t i on s  may be as  s i mp l e a s  propos i ng  a n  " a c ross  the boa rd i n c rea se " or 
as comp l ex as sett i ng  a n  e n t i re l y  d i ffe rent  ra te structu re wh i c h wou l d  overh a u l  
t h e  ex i s t i n g  sys tem by a l te ri ng  consumpt i on categori es  and  sett i n g d i ffe ren t 
rate cha rges . 
As i de from recommend i n g a ra te s t ru cture that wo u l d  s o l ve the i mmed i a te 
f i n a nc i a l  need s , the ra te s tudy shou l d  i nc l ude a l te rna t i ve opera t i n g  proced u res  
a n d  cost  sav i n g mea s u res . 
Th i s  boo k l et has  devo ted a sec t i on to a l tern a t i ve re venue sources ; however , 
d few cos t sa v i ng  i dea s a re wo rth ment i on i n g .  These  i deas  i n c l ude : c hanges i n  
b i l l i ng cyc l es , wa te r l os s , mete r read i n g procedures , a nd con tract i n g  of 
serv i ces . 
C h a nge i n  B i l l i ng Cyc l es 
A rev i ew s hou l d be made of the b i l l i ng cyc l e .  Shou l d  b i l l s  be s u bmi tted 
month l y ,  b i mon th l y ,  qua rterl y ,  or a yea r l y  budget- b i l l i n g?  Ma ny mu n i c i pa l i t i e s  
c ou l d  be nef i t  by a l te r i ng  the i r b i l l i n g frequency . Ma ny t i mes i f  t h e  b i l l i ng 
frequency i s  i nc rea sed , d i rect b i l l i n g costs  go u p , wh i l e  f i nanc i n g and  bad debt 
costs  dec l i ne .  I f  yo u r  sys tems bad debts a re a re l a t i ve ly  h i g h pe rcentage of 
the overa l l b i l l i n g ,  a more frequen t b i l l i n g sys tem may be a so l u t i on to the 
prob l em .
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Cash  fl ow can be i mproved and b i l l i n g co st  may be offset i n  the 
reduc t i o n i n  co l l ect i on s taff s i nce the work l oad is s p read to a mo re ma nagea bl e 
l evel . 
Wa te r Loss  
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A we l l  ma i n ta i ned wa te r sys tem wi l l  a verage a l o s s  of not more tha n f i fteen 
perce nt ( 15% ) . Th i s  pe rcen ta ge i s  ca l c u l a ted a s  a ra t i o  of wa te r so l d/wa te r 
prod uced . Some of the l os s  can be attri buted to u nmetered us age s uch  a s  hyd ra n t  
fl ow , a n d  i n  some sys tems the backwa s h i n g o f  t h e  f i l t rat i o n p l a nt . A sma l l 
a l l owa nce s hou l d be made fo r l os s  through  tran smi s s i o n l i nes . I f  you r  sys tem i s  
experi enc i n g l os ses  of g rea ter than  f i fteen pe rcent ( 1 5% ) , steps  s hou l d  be ta ken 
to br i ng  the wa ter l oss  down . Ol der systems u s ua l l y  ha ve l a rger  l os se s  d u e  to 
the a ge of the tra n smi ss i on l i nes and  fau l ty meters . 
Mete r Repl acement  Programs 
Mete rs ofte n s l ow down wi th a ge and  fa i l  to reg i s ter  a l l of the  wa ter be i ng 
pa ssed . Th i s  res u l ts  i n  l owe r wa ter b i l l s  and  l ost  re venue  for the  u t i l i ty .  A 
n umbe r of ut i l i t i e s ha ve s ta rted a rep l acement prog ram fo r the i r o l der meters 
and  have s i gn i fi cant l y improved th e i r re venues . Th i s  is a p rogram tha t  s hou l d 
be impl emented fo r every u t i l i ty system . 
Meter Read i ng Procedu res 
The numbe r of pe rsonne l  u s ed to read me ters va r i e s  s i gn i f i ca n t l y  wi th  
s i mi l a r s i zed sys tems . A thorou gh  s tudy s hou l d be  made of the  t i me i t  ta kes  pe r 
cyc l e  pe r i od to read the meters , and  to ma ke s u re they are read  p roperl y .  
Qua rterl y mete r read i n g ,  wi th  e s t i ma tes for the i nte rven i n g months  may be a cos t 
effec t i ve mea s u re .  
Contrac t i ng of Serv i ces 
There a re a numbe r of pri vate concerns that offer s e rv i ces fo r mu n i c i pa l  
u t i l i t i e s . A n umber  o f  sma l l sy stems have con tracted th e i r u t i l i ty opera t i on s  
a nd have sa ved money . As qu a l i ty standards become more s t ri n gen t , a n d  the 
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h i ri n g of cert i f i ed pe rsonne l  becomes more expens i ve ,  a n umbe r of sma l l u t i l i ty 
opera t i ons have opted fo r th i s  a l terna t i ve .  
Pro - Ra t i ng o f  Empl oyees 
Ma ny sma l l c i t i es have empl oyees th at  wo rk on a comb i na t i on of depa rtments , 
i . e . , s t reet , wa ter , sewer , and  ga s .  When th i s  oc c u rs , proper  t i me a l l oca t i on 
s h ou l d  be charged to each  depa rtmen t .  Th i s a l l ows fo r better accoun t i ng  and 
ma ny t i mes  redu ces the co s t  fo r one depa rtment  wh i l e  ra i s i n g the cos t fo r 
a n other depa rtment . 
Ba n k  Drafts 
Some sys tems u t i l i ze ba nk  dra fts to pay th e ut i l i ty b i l l .  U s ua l l y  a 
cus tome r s i g n s  a s tatement  pe rmi tt i n g the ba nk  to d i rect ly  transfer  payment . 
The ut i l i ty con t i n ues to send  a b i l l  to the cus tome r and  notes tha t a draft has  
been ma de and  the b i l l  i s  pa i d .  Th i s  me thod saves the cus tome r a nd the ut i l i ty 
t i me ,  a nd i n s ures  payment  of the b i l l .  
The re a re n ume rou s co st  s a v i ng  mea s u res  tha t can be i mp l emented wi th  ve ry 
mi n i ma l  u p-front ex pend i tures . Befo re a ra te i n c rease i s  put  i n to effec t ,  a l l 
of these a l te rnat i ves shou l d be exp l ored . Al so , the revenue sect i on of th i s  
book l et shou l d be re v i ewed to i n s u re a l l a l terna t i ve re ve nue sources  have been 
exp l ored . 
The recommendat i on sect i on of the ra te study i s  importa n t  because i t  can  be 
u s ed to h i gh l i g ht proced u re probl ems a n d offe r a l terna t i ves i n  c rea t i ng  a mo re 
effi c i ent sys tem , th u s  ho l d i ng back  the fu tu re ra te i n c reases . 
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"Sel l i ngl l  the New Ra te Sched u l e 
The pub l i c  shou l d be awa re that  a pos s i b l e  ra te i n creas e i s  be i n g s tud i ed .  
Al l data s ha l l be read i l y ava i l ab l e to i n te rested cons ume rs . An expl a na t i on of 
the rea son s fo r the proposed rate i n crea se shou l d be g i ven i n  advance of sett i n g 
the new ra te . I f  the pu bl i c  u nders tands  the rea son s for the h i gher  ra te then 
a ccepta nce  of the ra te i nc rease wi l l  be enhan ced . 
An ongo i n g  pu b l i c  i n format i on program s h ou l d be i mpl emented . I t  i s  
s u rpri s i ng to l ea rn how l i tt l e the genera l pub l i c  knows of the ope ra t i on s  o f  the 
ut i l i ty .  Th ei r majo r conce rn i s ,  when the  fa ucet is  tu rned on , s a fe dr i n k i n g  
wa ter mu s t  fl ow out wi th adequate press u re . I t  i s  the d uty and  re s pons i b i l i ty 
of the mun i c i pa l  u t i l i ty to i n s u re that  an  opt imum l evel  of serv i ce i s  
ma i n ta i n ed . 
I f  the pub l i c  i s  we l l  i n formed a nd  a rate sc hedu l e  that  i s  fa i r  and 
equ i tab l e to a l l user c l as ses  is ado pted , the re s hou l d  be l i ttl e oppos i t i on to 
the i n c rease  i n  ra tes . 
Rev i ew 
I t  s hou l d be po i n ted ou t that once a new rate s t ru ctu re i s  dec i ded u pon , 
there wi l l  be a t i me l a g of a few months  before any i n creases  i n  revenue  wi l l  be 
forthcom i n g .  Th i s  i s  due to the t i me requ i red to pa ss  the ra te i n crea se  
ord i nance ; a nd  once the  ord i nance is  pa s sed th ere is  l a g t i me between the 
b i l l i ng and the rece i pt of re venues . Al so , it takes t i me to bu i l d  up re venues 
to a po i n t whe re defi c i t s c a n  be erased . A s l i ght dec rease  i n  u s age can  be 
expected duri ng  the fi rs t few mon th s  that  a ra te i nc rease become s effec t i ve .  
Al though a rate i nc rease may not be needed a n n ua l l y ,  i t  i s  a good i dea to 
ha ve a yea rl y re v i ew of the ra te sys tem and the f i nanc i a l p i ctu re of the 
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u t i l i ty .  Th i s  rev i ew s hou l d be he l d  i n  conj unc t i on wi th the yearl y b udget  
p roces s .  
I n  con c l u s i on , the rate s tudy con s i s t s  of ope rat i ons  that  requ i re a genera l 
knowl edge of the  sys tem ; howeve r , the  o pe ra t i on s  a re not  comp l ex so a s  to  
requ i re expe rt i se  i n  the f i e l d of  u t i l i ty ma na gement  to comp l ete the  s t udy . 
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Foot notes - Sect i on  V 
The Rate S tudy 
1 .  " Eva l u a t i ng F i na nc i a l  Cond i t i ons " Sa nford M .  Groves , I n te rna t i on a l  
C i ty Ma na gement  As s oc i a t i on , 1980 . 
2 .  "The Bas i s  of a Wa ter Rate Study" I l l i no i s De pa rtmen t  of Loca l 
Affa i rs ,  Oc tobe r 1 9 7 7 . 
3 .  " B i l l  i ng Cyc l es fo r Mun i c i pa l  Ut i l  i t i e s "  Stowe and K "i n g ,  Apri l 1 6 , 1 9 7 7 . 
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S ECT I ON V I  - EP I L OG U E  
EPI LOGUE 
Th i s  boo k l et has  bee n des i gned to a s s i s t the u t i l i ty ma na ge r ,  u t i l i ty boa rd 
members , and  other respons i b l e  emp l oyees or off i c i a l s to recogn i ze t he need fo r 
ut i l i ty ra te i nc reases  and  to proper ly  des i g n a ra te s t ructu re to i n s ure fa i r  
trea tment  of a l l user  g roups . A sec t i o n ha s been devo ted p r i ma r i l y  to the  s te ps 
taken when devel op i n g  a ra te s tudy . 
I nev i tab l y , dur i n g  some po i n t of the ra te s tudy re v i ew ,  compar i sons  wi l l  be 
reques ted fo r ra te s cha rged by other u t i l i ty sys tems . Th i s  i s  a p i tfa l l wh i c h  
u nfo rtu nate l y  i n fl uences ma ny ra te dec i s i o n s . I t  shou l d be po i nted out  tha t 
each  sys tem i s  u n i que a nd fa ces cons tra i n t s  th at  i t  mu s t  dea l wi th i nd i v i dua l l y .  
The ra te s t ructu re s h ou l d be des i gned to meet the f i nanc i a l , en v i ronmen ta l , a n d  
orga n i za t i on a l  needs of t h e  commu n i ty i t  serves . Compa r i sons  wi th othe r 
mun i c i pa l  u t i l i ty ra tes can not be j u s t i f i ed as  a mea ns  to set  a ra te s t ructure . 
I t  may be pol i t i ca l l y  fa vo rabl e to ha ve the I I bra gg i n g ri g h ts " of ha v i n g  the 
l owe st  ut i l i ty cost  in  the a rea , bu t if  th i s  l ow ra te i s  ca u s i n g l on g  te rm ha rm 
due to deferred ma i n tena nce etc . , then  the l ow ra te s a re actua l l y  h a rmi n g  the 
commun i ty wh i c h the u t i l i ty serves . Ea ch ra te s tructure mu s t  be re p resen ta t i ve 
of the ut i l i ty i tse l f .  
Ho pefu l ly , th i s  boo k l et wi l l  ena b l e the user  to recogn i ze the need fo r ra te 
i n creases , and to as s i s t i n  the des i g n of a fa i r  a nd eq u i ta b l e rate s truc t u re . 
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Aud i t i n g a n d  F i n a n c i a l  Re port i n g ,  C u s h i n g -Ma l l oy ,  I n c . , A n n  Arbo r ,  M i c h i ga n , 
1 9 78 . 
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Wa te r E n v i ronme n t a l  Hea l t h  Ac t 
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DETERMI N I NG  N ET CASH 
The fo l l owi ng  exampl e i s  prov i ded to s h ow a way to determ i ne  net cash : 
Add 
Les s 
Opera t i n g  Re ven ue 
Non-Operat i n g Revenue 
Less  Opera t i n g  Expenses  
Non-Operat i ng Ex penses 
the Fo l l owi ng : 
Deprec i at i on 
Note Proceeds 
Bond Proceed s 
Ta p Fees 
G rants  
the Fo l l owi ng :  
P ri nc i pa l  Pa i d  
Pu rcha se  o f  F i xed Assets 
T ra ns fe r  to Reserve Fund 
200 , 000 
1 5 , 000 
1 50 , 000 
50 , 000 
Ga i n  or ( Los s ) 
40 , 000 
° 
1 , 000 , 000 
1 , 000 
2 , 000 , 000 
3 , 04 1 , 000 
30 , 000 
3 , 000 , 000 
20 , 000 
3 , 050 , 000 
Net Ca s h  
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= 
2 1 5 , 000 
- 200 , 000 
1 5 , 000 
3 , 056 , 000 
-3 , 050 , 000 
6 , 000 
APP END I X  A 
Sec tion : 
53-20 30. 
53-20 3 1 .  
53-2 0 3 2 . 
53- 2 0 3 3. 
53- 2 0 34 .  
53-2 0 3 5 .  
53-20 3 6 .  
A P P E N D I X  B 
T EN N E S S E E  D E P A R TM ENT Of PU B L I C  H E A L T H  
C H APTER 2 0 5  
W A TER ENVIRONM ENTAL H EA L TH ACT 
Definitions 
Certif ication of Wate r­
works O p erator. 
Boa r d  of Certif ication 
Established - Appo int­
m ent - Term s of Offi ce -
Exam i nations.  
Classificat ion o f  Water­
works. 
Certif icat ion of Water­
works Opera tors - Recom ­
m endati ons. 
Rules and R egul ati ons . 
Nece ssi t y  of C er tif i ca­
tion - S m all Systems with 
One C ert if i ed Opera to r . 
Sect i on : 
53-20 3 7 .  I ss uan ce o f  Certif i cates -
R enewal - Foreign C ertif i ­
cates - C u rrent Op era t o rs -
E xcep ti on . 
5 3-2 0 3 & .  R e v oc2.t i on of C er t if icate -
A ppeal . 
5 3-20 3 9 .  Replac e m ent of Cert if i ed 
Operator - E xcep t i on . 
53-2040.  fee Ccll ect ions -
f undi ng. 
53-2 04 1 .  > C r im i nal Penalit i es. 
53- 200 1 .  D EFIN ITIO N S  - The wor ds, phrases , and terms used h e r e i n  s hall  have the 
fol l owing m eani ng:  
"Com m i ssioner" - Th e co m m issioner shall  be the com m ission e r  of the Tennessee 
Departm ent of P ub l ic H ealth or his d ul y  author iz ed rep resen tat i v e. 
"Board" - Shall b e  the board of certif i cati on. 
"Cert ificate" - " A cert ifi cate of com p etency i ss u ed by t h e  com m i s si oner s �at i ng 
t hat the operator ha s m et the re q ui re m ent s f or the spec if i ed opera tor cl a ss i f i ca­
t i on of  the cert i f i cati on p rog ram . 
"Water supply syst e m "  - Shall m ean the 'syst e m  of p ip es , struc t ur e s ,  and f aci l i t i es 
th ro ugh which water is obtai ned,  treated,  a nd sol d, di stribu ted or o t h e rwise o ff e red 
to the pub li c for  ho useh ol d  use or an y u se by hu m ans. An i nd u st r i al water syste m is  
excl uded f rom this  definit i on. 
" W a t e r  tr e a tm ent pl ant"  - Shall m ean tr.a t  port ion of the wat e r  supp l y  sy s t e m  
wh ich i n  so m e  w a y  al ters t he ph ysi cal , chem ical , o r  b acter i ol o gi cal q ual i ty  of th e 
wate r .  
" W ast ewater tre atm ent p lan t" - Shall m ean the faci l i t y  of g roup o f  u n i t s  p ro vi ded 
for the treatm ent of wastewater, e i t her or  botr. dom estic and i ndu st r i al  wa stes.  
I ndustr ial wast es t h a t  do not enter a pub lic  wast ewate r syst e m  are e x d uded f rom 
t h is d e f i n i ti on. 
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" W a ter di stribu ti on syste.m " - Shall m ean t hat p orti on of the water supp l y  system in 
which water is  c�nveyed f rom the water treatm ent plant or other suppl y point to 
the p rem ises of the consu m e r .  
"Operator" - Shall be the person w h o  is  in direct responsible cha r g e  of the 
ope rati on of a water tr eatm ent pl2.nt , wastewa ter t reatm ent plan t ,  water di str i bu­
t i on syst em, or wast ewater collec tion system.  Persons such as com missi one rs of 
public works or com mi ssi oners of s e w ers shall not be conside red to be op e rators 
u nl ess they p er sonally super vise the operation of such faciliti es. The def i n i t i on 
herein p ro v i ded f or shall al so i nclude the operator of a rem ote control syste m 
w h i ch is a sy stem in which the opera tor is i n  di re c t  con trol  of the ent i re system 
f rom a cen t ral poi nt. (Acts 1 97 1 ,  chapter 2 05 ,  subs ect i on 2 . )  
53-2 0 3 1 .  C E R TIFI C A TIO N O F  W A TE RWORKS O PE R A T O R  - Af ter one ( 1 )  year 
f o l l o w ing M ay 1 4 ,  1 97 1 ,  i t  shall be unlaw f ul for any person, fi r m ,  or co rp o ration,  
both m unicipal and pr iv a te , o per a ti ng a water supply system or wa stewater  syst e m ,  
to op erate the water t r eatm ent plant, was te wa ter t re a t m e rl t  p l ant , o r  w a t e r  
distr ibu tion system un l e ss  the comp etency of the operator who is i n  di rec t 
resp onsible Charge is duly certif ied to by t h e  com m issi o ner under t h e  p r o v i si ons o f  
5\..ibsec tions 53- 2 0 2 9  thro ugh 5 3 - 2 0 4 1 .  F urt he r m ore, i t  shall b e  urJaw ful for an y  
person to  perf orm t he du ties o f  a n  op era tor wi t hout being dul y  c e rtif j ed under t h e  
provis i ons of Subsec t i on s  53-202 9-53-20 4 1 .  (Acts 1 9 7 1 , chap ter 20 5 ,  subsec ti on 3 . ) 
5 3- 2 0 3 2 .  BOA R D  OF CER TIFICA TIO N ESTA B LISH ED - A P POI N T M ENT - TE R M S  
O F  OfFI CE - E X A M INATIO NS - A board of certifi cat i on i s  established t o  advise 
and assist t he com m i ssi oner i n  the administrati on of the certifi cati on p rog ram .  
The board i s  ch ar ged wi t h  the re sp onsi b il i t y o f  conducting all w o r k  necessa r y  to 
p rom ote t he p rog ra m and mai n tain records, and shall al so adopt r ul e s  a n d  
regulations re qui red in p er f o r m i ng i ts obli g ati on s. A pp roval of t he com missi oner of 
all r ules and regulati ons i s  requi red. 
A .  S uch board shall be com posed o f  the f oll owing m embers:  
( 1 )  Two (2 ) m e m b ers who are cu rr ently empl o y ed as wa ter or w a st e w a t e r  
opera tors holding valid ce rti fica t es. One of these m e m b ers s h a l l  h o l d  a 
cert if i ca te of t he highest cl a ss iss ued by the boa r d. The r e  is no 
re s tr ict i on on t h e  classi f i cati on or t he ce rt i f i cate hel d b y  the ot h e r  
opera to r .  T h e  gove rnor o f  t he S tate of  Tennessee shall cons ul t w i t h  the 
p resi de nt o f  T enness ee W ater and W a st ew a ter A ssoci ati on to d e t e r m i ne 
qual if i ed p er sons f or these p ost s .  
(2 ) One ( l ) m em ber of re present the m un icip al i t i es of Tenn essee . The 
gov e rnor s hall consul t  with th e p resi dent of t he Tennessee m un i ci p al 
l eagUE to cete rm i ;-}E a quali f i ed person to fill thi s post. 
(3 ) One ( l )  m e m b er who is a facul ty m em b er of a c01 l ege,  u ni v e rsi ty , o r 
sta te t echn ical j n st itu te,  w h ose maj or f i e l d  i s  related to s an i t ary 
engi  neer ing.  The governor shall con s ul t w i th the p r e si d e n t  of t h e  
Te nne ssee S o c i e ty of P ro f e s si onal Engi neers to d e t e rm i ne a q ual i f i e d  
person to f i l l  t h i s  post.  
(It) One ( l )  ex off i ci o  m e mber re pre senti ng the T e n n e ss e e  D epar tm en t  of 
P ublic H eal t h. This m e m b e r  w i ll be t he di r ec tor of the d i v i si on of 
san i t ar y  t 19i nee r i ng or s uch qual i f i ed mem ber of his st aff as h e  may 
de signa te. 
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B .  B oard m em bers  shall serve f o r  a three ( 3 )  y ear te r m  except as desi g nated  
herein ,  and a l l  appoi ntm ents s h all e xpi re on J un e  30 of t he app ropriate y ear.  
A board m e m ber shall  c on t i nue to ser v e ,  however,  u n t il a successor has been 
appo i nted,  or unti l  he has b een reappoi n ted. 
H )  The fi rst f o u r  ( 4 )  board m e m b er s  in (A)  above shall b e  app ointed f or 
term s of one ( 1 ), two (2 ) ,  or t h ree ( 3 )  years, so that not m ore t han two 
(2) terms shall  e xpire in the sam e  yea r .  The m u nicipal rep resen t a t i v e  
s hall s erve f or two (2) y ears; t he f aculty m e m ber f or two (2)  years;  one 
( 1 )  operator for one ( 1 )  y ea r ;  and the other o p erator for t h ree ( 3 )  y ears.  
There shall be no t im e  l i m i t  on the term of the ex o f fici o  m e m b e r .  
(2 )  A ppointm en ts to s ucceed a board m e m ber who is  una bl e  t o  ser ve h i s  f ull 
t erm s hall be f or the rem ai nder of t hat term . 
(3 )  B oa r d  m em b ers m ay b e  reapp ointe d, bu t t h e y  do n o t  succeed the m ­
s elves au tom at i cally. 
(4 )  A ppointments to t h e  b oard f or the re m ainder of an une xp i re d  ter m , and 
rea ppoi ntm ents s h all b e  m ade i n  the sam e  m anner as under subs ection 
(A ). 
( 5 )  A ny board m e m ber who leaves h i s  f i el d  o f  e m pl o ym ent o r  moves f rom 
T enne ss ee is au tom at ically t ermi nated f ro m  t h e board. 
c. A t  the fi rst m ee t i ng each year af ter J ul y  1 , t h e  boar d  shall el ect form its  
m e m b ership a chai rm an. 
D .  The state de par t m ent o f  public heal t h  re presen t a t iv e shall ser ve a s  sec re tar y 
of the board and be responsible for m ai ntaining reco r d s .  
E.  The m e m b ers of t he board shall ser ve wi tho u t  c o m p en sation ,  except f or the i r  
act ual and ence ssary e xp enses i ncur red while d is charging t he i r  off icial du t i e s .  
All  re i m bu rsement f o r  travel exp enses shall b e  i n  accor dance w i t h  the 
p rovisi ons of the co m p rehensive t ravel regul ati ons as p rom ul gated by t h e  
Depart m en t  o f  F i nance and A d m i nis-rration a n d  app roved by t h e  attorney 
g eneral . 
F. D u ties of the boa rd shall i ncl ude:  
1 .  Hold at least one ( 1 ) exam i na t i on ann uall y at a desi g na ted t i m e and 
place f or the p u rp ose of exam ining cand i da tes f or c e rt i f i cati on. 
2. A dv er t ise and p ro m o t e  the p ro g ra m .  
3 .  Encou rage ot her operators to beco m e  cer t if i ed besi des those req u i re d  
by l a w .  
4 .  Distr i b u te app l i cations and not ices.  
5 .  R ec e i v e  an d eval uate app l i ca t i on s. 
6 .  P re par e ,  con du c t  an d g ra de e xa m i nati on s. 
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7 .  Set up a syste m o f  f ees f o r  ap p l i cants t o  supp ort the expenses of the 
prog ram . 
8 .  M aint ai n all records o f  t he progra m ,  and m aintai n a regist e r o f  
cert ifi ced op erators. 
9 .  P rom ote a n d  schedule regular tra in ing s chool s a n d  p ro g rams. 
1 0 . To hear appeal s f rom orders,  rulings and regul ati ons issued by the 
com m issio ner and to affi rm , m odify, or revoke such orders , ru li n gs an d 
regula tion s, to issue notices of such appeals and subpoenas re qui r ing 
atte n dance of such witnesses and p ro ducti on of such evide nce, to 
administ er oa ths, and to take such test im ony as the boa rd dee ms 
nece ssary. 
G .  A quor um of the board shall  b e  a t  l e a st three ( 3 )  m em b ers. (A cts 1 9 7 1 ,  
chap ter 205 , subs ec toi n 4 ; 1 9 7 6  (Adj . S . ) ,  chap ter 806,  subsection 1 (90). 
5 3- 20 3 3 . ,  CLASS IF I C ATIO N OF W ATE RW ORK S - The co m m ission e r  shall  cl ass i f y  
a ll  wa ter treatm ent p l an ts , wa stewater t reatm ent plan ts,  wat�r d i st r i bu ti on 
syst ems and wast ewa te r  col l ection syste m s  w i t h  due reg rad to the si ze,  type, 
physical c ondi ti ons affecting s u ch treatm en t pl ants and dist r i buti on syste m s ,  and 
acc or ding to the skill , know ledg e, and exp er ier.c e that the op erato r m u st ha ve to 
supervise successfully t he op era1: i on of the plant or system so as to p r ot ect t he 
pllb l ic heal tho (Acts 1 97 1 , cha p te r 20 5 ,  subsec t i on 5 . )  
5 3-2034.  CER TIFICA TION OF W A TE R W O RK S  OPER ATO R S  - R E COM M ENDA­
TIO NS -The co m miss i one r shall ce r t if y  p ersons a s  t o  t he i r  q ualif i cati on s  to 
sup er v ise s uccess f ully t he op e rcti on of s uth wa ter t reatm e n t  plants,  was!ewa t e r  
treaTm ent pl ants,  wa ter dist ribu tion syst e m s ,  and wast ewa te r col l e c ti on syst e m s  
af t e r  consi dering t he reco m m endati ons o f  t h e  board appo i n ted by t h e  gove r n or o f  
the s� c te of Tenness ee .  (Acts 1 97 1 ,  ch apter 2 0 5 ,  subsec ti on 6 .  
5 3- 2 0 35 . R U L ES A N D  R EG U LP. T IO N S  - T h e  com m issi oner,  w i t h  t h e  ad v i ce of t h e  
boa rd (and i n  accor dance w i t h  exis ting state laws),  shall f or m ulate rules and 
reg u l at i ons as are r ea sonably desig ned to carry ou t t he i ntent of su bs ec ti ons 53-
2029 through 5 3- 2 0 4 1 .  These shall i ncl ude, but are not l im i ted to , provisi on s  for  
e stabl ishing the basis  f or c1 assifi ca ton of water t reat m en t plants,  wastewater 
tr eatm en t plan t s ,  w ate r dist r i bu tion sy ste m s , a n d  wast ew2 te r coll ec t i on sy st e m s  
and pro v isi ons e s�abl ishi n g q ual i f i cati ons of a pp l i c a n ts and p roc edures for exa m i na­
t i on of candid ates . (Acts 1 97 1 ,  ch apter 20 5 ,  subsec t i on 7 .) 
5 3-2 036.  N EC ESSITY OF C E R TIF I C A TIO N - SM ALL SY STEMS W I TH O N E  
C E R r IF l ED O P E RATOR - All oper ators o f  water an d w a st ewater sy ste m s  ar e 
encoc rag ed to b ecom e  certifi ed, al t ho ugh s u bs ecti ons 5 3- 2 02 9 t h ro ugh 5 3 - 2 0 4- 1 
r e q ui re only tha t the one 0 )  person in di rec t charge of a water treatm en t p l a n t , 
w a s1ew2.ter t reatm ent pl ant , or water d i str i b u ti cn system , be ce rt i fi ed . In a sm a l l 
s y st e m ,  or wast ewa te r  coll ec t i on sy s t e m s  there is not h i rl g  to p roh i b i t a si ng le 
p e r son b ecom ing t he cert if i ed ope ra t or f or m ore t h an one of th e above f u nct i ons .  
I t  shall b e perm i ss i ble f or one ( ! )  ce r t if i ed opera t o r  t o  ha v e  t h e  responsi b i l i  t y  f or 
m ore t han one water andlor wa stewa ter system wh ere two (2 )  or m ore sm al l  
sy st e m s  are involved i n  re a so na b le p ro x i m  i ty t o  on e an othe r ,  and where t h e  d u  ti es 
of  ope rati on are s uch ttt::l t t he work tim e of one ( l )  p e rson m ay p roperly be d i v i ded 
a m on g  two (2) or m or e  sy st e m s , or whe re the cer t if i ed operator m ay adequa tel y 
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supervise the work of ot hers in mor e  tha n one syst e m .  ( A cts 1 97 1 ,  ch apter 205 , 
subsection 8. )  
53-2037 . ISSU A N C E  OF C ER TIFICATES - R E NEW A L  - FO R EIG N CER TIFI­
CATES - C U R R E NT O P ER ATORS - EX C E P TI O N -
A. Upon satisfacto ry f ulfi llm ent of t h e  requ i rem ents an d based u p o n  reco m ­
m e n dation o f  t he b oard t he com m i ssi oner s h a ll i ssue a s ui table cert i f i cate to 
the appli c a nt d� si g nating his com peten cy. The ce r t if icate will i ndicate t h a t  
po rti on o f  t he p lant o r  sy stem f or w h i ch t he op e ra tor i s  q u a l i f i e d .  C e rti f i ­
c a  tes shall b e  perm anent except a s  noted sub s e q ue n t l y  i n  subsec t ions 53-2029 
t h rough 5 3-2 04 1 .  
B �  C ert if i ca tes shall be renewed annuall y upon paym ent o f  t he ren ewal f ee, 
unl ess rev oked for cause, replaced by one of a h i g h e r  g r ade,  or invali dated 
under E b el o w .  
c .  C e r t if i ed opera t o  i s  w h o  desi re t o  become certif i ed i n  a hi gher grade m ust 
sat isfac t orily c o m p l ete t he req ui rem e n ts bef o re t he c e rt i f i cate i s  i ssued. 
D. C ert if i cates  shall b e  val i d  onl y  so l ong as t he hol der  uses re asonable ca r e ,  
j u dgem ent , a n d  a p pl i cati on o f  his  k now l edge i n  t he perf orm ance o f  h i s  d u t i e s .  
No cer tif i cate w il l  b e  valid if obtained t h rough f ra u d ,  dec e i t ,  or the 
submissi on of i n accu rate data on q ual i f i cati ons. 
E .  The ce r t if i ca tes of operators w h o  termi na te the i r  e m ploym ent w i l l  be vali d 
f or two ( 2 )  y ears up on paym ent of the annual renewal f ee. Af ter two (2 ) 
years,  the cert if i cate au to maticall y exp i res.  O p er a to rs whose ce rtif i cates 
becom e  i nv ali da ted m a y  be issued new cert i f i cates of l ike classif i cati on upon 
sub m i ssi on of app ropria te proof of comp etency to the board.  At i ts 
discret i on ,  t he b oard m ay req ui re a w r i  tten exa m i na t i on. 
F.  Certif i cates  may be is s ued , w i t hou t exam i na t i on, in a comparable cla ss i f i ca­
tion to any p erson w ho holds a ce r t i f icate in  a not her state,  p rovided the 
re qui re m en t s  of that st ate are com parable or h i gh e r ,  and provi ded such 
req ui rem e n ts do not con f l ic t  w i t h  the p ro v i si ons of subs ec t i on 5 3- 2 02 9 
t h rough 53-20 4 1 .  Such iss uance of a ce r t if i ca te is a l so con t i ngent upon 
recip rocal pr i v i i eges being g r anted by t hat st a te to an ope ra tor f rom 
Tenness ee. 
G. C e r t if i c a te s  in an app rop r i a te cla ss ii i cation m ay be is sued to operators 
wit hout exa m i n ati on, who,  on M ay 1 4 ,  1 9 7 1 ,  hold certifi cates of co mp etency 
iss ued to the m t h rough the existi ng volunt a r y  ce r t if i ca t i on progra m  now i n  
op erati on i n  t he state o f  Tenness ee u nder the sp on sorship of t h e  Tenness e e  
D e part m en t  of Publ ic  H eal tho 
H .  The board w i l l  i s s ue ce r t if i cate s of t h e  p roper cl a ss if i ca t i on wi thout exam i n­
ati on to t he p e r son to the p e rson who is i n  di rect resp on si b l e  charge of t h e  
treat m en t  wor ks or w a t e r  d i st ri b u ti on sy st em o n  M ay 1 4 ,  1 97 1 ,  even though 
that pe rson is not al ready certi f i ed under t he ex i st ing vol u n t a ry c e rt i f icati on 
pro g ram. To issue such a ce rtif i cate,  the board m u st receiv e a l e tter  f ro m  
the governing b ody,  o r  o w n e r ,  desig nat i ng the p erson i n  di rect re sp on s i b l e  
char ge. A ce r t if i ca te so is sued w il l  be val i d  onl y f o r t h a  t p l a n t  o r  sy stem 
(Ac ts 1 97 1 , chapter 205 , s ubseCtion 9 . )  
. 
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5 3-2038 . R EVO CATIO N OF C E R  TIFICA TE - A P PEAL - Th e board with the 
app roval of the com m i ssi oner , m ay rev oke the ce rtificate of an op e ra tor � fo llowing 
c. hearir1g before the board , when i t  is f ound t hat the opera tor has p racticed f raud 
or dece ption; t hat rea sonable care, j u dgem ent, or the applicati on of his  know ledge 
w a s  not used i n  the per form ance of his du ti es; or  that the operator is i nc om petent 
to perf orm his du ties prop erl y.  Appeal f rom the deci si on of the boa rd may be m ade 
t o  an y cou rt of com pete n t  juris di c t i on .  (Acts 1 97 1 , chapter 205 , subsec tion 1 0 . )  
5 3-2039. REPLAC E M E N T  O F  CERTIFI ED OPERA TOR - E X C E P TIO N - A t  i t s 
discretion, the board m ay allow a per iod of up to six (6) months f or the replae ment 
of a certifi ed op erator whose s ervices have been lost by death ,  ill ness , or other 
u nu sual events. Further extensi ons of thi rt y  (30)  days,  up to a total of ninety ( 90 )  
additi onal days, may be g ranted if  deem ed necessary b y  t h e  board. H o wev er , 
� ontbJ y  reports must be sub m i tt ed on the prog re ss to ward s com plia.ace. ( A c ts 
1 9"7 I ,  chapter 205,  s ubs ecti on 1 1 . )  
53-2·J 4 0 .  F EE COLLECTIO N S  - F U N D ING - A l l  f ees coll ected under t h e  p rovisi ons 
of subsecti ons 53-2029 t hro ugh 5 3-204- 1 shall be paid i nt o  the state treasury as n o w  
requi red of all such regula tor y board s and t he saf7'le shall be exp ended i n  the same 
m a�ner as reqw !"ed of s uch b eards.  The di rector of  fi nance and ad m ini stration with 
t he governor's app roval is au tho r ized to all ot to the Departm ent of P u b l i c  Heal t h  
such funds a s  are necessary f or t h e  adm i n istration o f  subsec ti ons 53-202 9 t hrough 
53-204 1 and the D e part m ent of P ubli c Heal th i s  he reby desi g nated a s  t he 
ad m in is trative ag ency f o r  t he b oard creat ed under subsecti ons 5 3-2029 t h rough 5 3-
204 1 .  (Acts 1 97 1 ,  cha pter 20 5 ,  subsec ti on 1 2 .)  
5 3-204 ! .  C R IM INAL PEN A L ITI E S  - An y m un icipali ty, utility d i strict , or  corp ora­
tion, vi ola ti n g any prov isi on of subsec ti ons 53-2029 th rough 53-204 1 or the rul es 
and regulati ons adopted thereunder is  guilty of a m i s dem eano r , and t h at each day 
i n  v i olc.tion of subsec tions 53-2029 through 53-204 1 or the rule s  and regulations,  
shall  constitu te a sep a rate o f f ense subj ect to a f i ne of not l e ss than f ifty do l l ars 
($ 5 0 .00 )  and not m ore t ha n  fiv e  hund red dollars ($500). (A cts 1 97 1 , chapter 205 , 





AP P E N D I X  C 
Tenn essee Depart m en t  of Public Hea l th 
Division of Water Quality Control 
Chapter 1 2 0 0 -5 -3 
Regu lations Gove rning t he Pub lic Water and 
Wastewater Environ mental  Hea l th Act 
R EG U L ATl ONS OF BOA R D  OF CE RTIF I C A TION 
T ABLE OF CONTE NTS 
1 200-5 -3-. 0 1  Applicat ion for Certif icate 
1 20 0 -5 -3- .02  Ex a m i nations 
1 20 0 -5 -3-. 0 3  Fees 
R EG U L A TIONS OF T H E  CO M M ISSION E R  
T ABLE O F  CON TENTS 
1 200-5-3 -. 0 4  G en e r al 
1 200-5-3-. 0 5  Def i n i t ions 
1 200-5 -3-.06  Qual i f ications and 
C l assi f ications for Water 
Treat ment P l ant and 
Dis t r ib u t i o n Syste m Ope rators 
1 20 0 - 5 - 3 - . 0 7  C l ass i f i cation o f  Water 
Trea t m ent P l ants and 
D is t r i b u t i o n Sys t e m s  
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1 2 0 0 -5 -3 -.08  Quali fications an d 
C l assifications for 
W astewater Treat m e nt 
P lant Operators and 
Col lec t i on System 
Ope rators 
1 2 0 0 -5 -3 -.09 Classi f ication of 
Waste water T r e a t m e n t  
P l ants an d 
Collec tion Syste ms 
Chap ter No. 1 2 00-5-3 is deleted 1n its entirety and the fol lowing is sub stituted in 
l ieu thereof : 
1 2 00-5 -3-.0 1 A P P L I C A TION FOR CE R TIFI C A TE 
( l )  An applicant desir ing to be certified shall file a notarized app lication with 
the Board not later th an one month preceding the date of the ex am ination 
on the application form provided by the Board. The fee shall accompany 
the application.  
(2 )  The Board shall  review all  applications and verification docu ments, 
required by the Board to deter mine the e l igibi l ity of the applicant for 
certification.  The app licant shal l  be notified in writing.  
( 3 )  Th ose appl icants not meeting the require ments contained in Section 
53 -2037(F) ,  (G) ,  or ( H) of the Tennessee Code Annotated wi l l  be required 
to take the e x a m ination in order to be cert if ied. 
(4 )  A copy of al l  verificat ion docu ments must be sub m itted in support of the 
application. This inc ludes a copy of high school diplom a, GED certif icate, 
and official  college tr anscripts. Transcripts m u st be sub mi tted directly 
from the col lege and /or un iversity to the Operator Cert ificat ion Board. 
Credit for spec ial train ing and schools will  only be given upon verif icat ion 
that the cou rse was co m pleted. A copy of atten dance card or certif icate 
wi l l  be accep tab le. 
Authority: T. C. A. Sec tion 5 3 -2 0 3 2 .  
1 2 00-5-3-.02 E X A M I N A  TION 
( l )  All  examina tions will b e  written. 
( 2 )  Al l  ex aminations will  be closed book . 
(3 )  The exa m in ation may contain one or more of  the fol lowing type questions:  
matching, m u l tip le choice, tru e - false,  discu ssion, short answer, and 
problems. 
(4)  A grade of 70  percent or h igher must be ob tai ned 1n order for a 
certificate to be issued. 
(5)  Applicants  will  be notif ied in wr iting as to whether or not the exa m ination 
grade was sat isfactory for the issuance of a certif icate. 
(6 )  The appl icant may ob tain his/her grade by wr itten req uest. 
(7 )  App l ican ts who fail  to pass an examination may re -apply for an 
examination . 
( 8 )  Applicants wi l l  be required to fu rn ish pencils, pens, calcu lators, or sl ide 
rule.  Ex tra  paper that may be needed wil l  be furnished by the Board. 
(9)  Applicants that f ail  to pass the exam ination may req uest to see the 
examin at ior j paper.  Al l  req u ests to review an examinat ion must be made 
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in writing to the Board. The app l icant may req uest per m ission for his/her 
superv isor to review the exam ination.  
( l 0 ) All  exam inations will  be a d min istered by the Board or their  au thorized 
represen tatives. The Boar d wil l  be respon sib le for m aintain ing the 
integ r i t y  of al l  exa m inations. 
Authority:  T. e. A. Sect ion 5 3-2 032 .  
1 200-5-3-.03 FEES 
( l )  Fee for cert if ication shall  be  pa id in advance, as fol lows:  
( a) Operator Examination fee ( each exa m ination taken) $ 1 0 .00  
(b )  I n i tial  reg istra tion fee $ 1 0.00 
(c)  Re -exam ina tion for  a new certif icate or to make up 
for fai lure to pass an ex a m ination $ 1 0.00 
( d) Reinstate ment or renewal of all water or wastewater $ 1 0.00 
operator cert if icate 
(2 )  Fees from applicants who are rejected will  be returned to the m.  Fees 
from th ose fai l ing to pass an exam inat ion w il l  not be retu rned. 
(3) Those applicants for exam ination who fail to tak e an exam ination on two 
successive ser ies of scheduled exa m ination dates shall  forfeit the 
exam in ation fee. 
(4 )  The operators are responsible for keeping the Board in for med as to  their 
current address. 
(5) The annual  renewal fee is due by December 3 1 st o f  each year. If  annual  
renewal fee is  received within th i rty (30)  days after date due operator's 
certif icate will  au tomatically be renewed. A fter expiration of said grace 
per iod o f  th irty (30) days, operator will have to pass written ex am inat ion 
to renew h is/her cert if icate. 
Authority :  T. C . A .  Section 5 3 -2032 .  
1 200-5-3- .04  G E N E R A L  
( 1 ) Certif icat ion unde r Tennessee Code Annotated 5 3 -2029 through 5 3 -204 1 
"Publ ic Water and Wastewater Environmental Health Act of 1 9 7 1 , " is  
available to all  operators o f  water treatment plants and wastewater 
distribution systems or wastewater treat ment p lants and wastewater 
collect ion syste ms who can meet the m in i m u m  q ual if ication of  a given 
classification. Each operator is encouraged to apply  for certification In  
the highest class i f i cation con sistent with  h is q u al i f ications.  
(2)  Every oper ator i n  respon sib le charge at a water treatment plant,  
waste water treatment plan t, was tewater collection system,  or a water 
distr ibu tion system shall hold a certif icate in  a grade eq ual to or higher 
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than the grade of h is collection syste m, treatment plant or distr ibut ion 
syste m. 
Authority:  T. C. A.  Sect ion 53-2 0 3 5 .  
1 2 00-5-3-.05 DEFINITIONS 
( l )  Popu lation Equ iv alent - Shall mean the load on the treat men t  plant,  
expressed in ter ms  of the equivalent nu mber of gallons per capita day,  1 
Population Eq uivalent be ing eq ual to 1 00 gpcd. 
Authority : T. C.A.  Sect ion 5 3 -2 035.  
1 2 00-5-3-. 06 QUALIFICA TIONS A N D  CLASSIFICA TIONS FOR W A T E R  
T R E A  T M E N T  P L A N T  AND DIS T R IBUTION SYSTE M OP E R A  TO RS 
( l )  Grade IV 
(a) The appl icant must have a deg ree in eng ineer ing, che m ist ry,  or 
related science, from an accred ited college or university,  at least one 
year of actual operating exper ience acce ptable to the Board in a 
Grade IIlor IV water plant, and pass the required written ex a m ination, 
or 
(b) The applicant mu st be a graduate of an acc redited high school ,  have 
spec ial  training in che m istry, bacter iology, and the fundamentals of 
water treat ment, through operators'  schools, correspondence courses, 
or other tr ain ing programs, have at least five years of ac tual 
operating exper ience acceptab le to the Board in a G rade III  or Grade 
IV water plant, and pass the requ ired written exa m ination. Each year  
of  college completed in  engineer ing or  science related deg rees 
approved by the Board will be con sidered an equivalent of one year of 
expe rience u p  to a max i m u m  of fou r years. 
( 2 )  G rade III 
( a) The applican t must have graduated from an accredited high school, 
have at least one year of actual operating experience acceptable to 
the Board in G rade I I  or III water plant, an d pass the requi red wr itten 
ex am inat ion, or 
(b) The app licant must have a comb inat ion of for mal education and 
actual operating experience ( m inimu m 8 th grade and 5 years  
experience) incl ud ing a minimu m of one year  of  actual  oper ating 
exper ience acceptable to the Board in a Grade II or  Grade III  water 
plant ,  and pass the required wr itten ex amination.  
( 3 ) G r ade II 
(a)  The applicant must  have g r aduated f rom an ac credited high sc hoo l ,  
have a t  least one year o f  ac tual ope rat ing ex perience accep tab le to 
the Board in a G r ade II or G rade I wate r p lant,  and pass the requ ired 
written ey a m ination or,  
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(b) The appl icant must have a co mb ination of for mal educat ion and 
actual operating exper ience ( m in imum 5th grade and 3 years of 
experienc e) including a m in i m u m  of one year of ac tual operating 
exper ience acceptable to the Board in a G rade I I  or Grade I water 
plant ,  and pass the req uired written exam ination.  
(4)  Grade I 
The applicant must have at least one year of  actual operating exper ience 
acceptab le to the Board in a Grade I plant and pass the requ ired written 
exa m inat ion.  
(5 )  The req u irements  for  distribution system operators are basically the same 
as th ose for treatment p lant operators, except that the exper ience 
req uirements are for the distribu tion system In the g rade under 
considerat ion , in stead of the treat ment works . .  
(6)  Applicants may be given credit  for so me port ion of the deficiency in their 
formal education or experience if they h ave completed vocational 
train ing,  spec ial  schools, short cou rses, correspondence cou rses,  etc. 
approved by the Board. A CEO certificate w i ll subst itu te for the h igh 
school education requirement.  However, at least one year of actual water 
plant exper ience is requ ired in all cases. 
(7 )  To maintain  an ac tive certif icate, al l  operators and operator con sul tants 
must atten d ,  at least once each th ree years a t rain ing course or school 
app rov ed by the Board. 
(8) The Board may approve operating experience in maintenance, laboratory 
work, or work in al l ied trades or fie lds. Sixty percent c redit g iven for 
wastewater experience. 
Authority:  T.  C. A . ,  Section 53-2035.  
1 200-5-3-.07 CLASSIF I C A TION OF W A TE R TREATMENT P L A NTS A N D  
DISTRIBU TION SYSTEMS 
( l )  Treat ment p lants and distribution syste ms shal l  be classif ied in  one of  
four  groups,  designated as G rade I ,  I I ,.  I I I ,  and IV.  These class i fica t ions 
shall  be made according to population served, type of treat m ent  p lant ,  
and the complex ity of treat ment req uired for  a part icular water. 
(2 )  Class i f icat ion of any treatment p lant may be changed by the 
Com m ission er upon reco m m endation of the Board by reason of ch anges in 
cond it ions or c ircu mstances upon which th e original c lassi fication was 
predicated. Due not ice of such change shal l  be g iven to the owner or 
manage ment o f  the treatment plant.  
(a) G rade IV 
All water treat ment  p lants u sing f i ltration or l i m e - soda soften ing 
processes req u ir ing che m ical and bacteriological con trol  of operation 
and designed for 2800 gpm or larger. 
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(b )  G r ade I I I  
1 .  Al l wate r t r eat ment pl ants using f i l t ration or l i m e - soda 
so ften i n g  p r ocesses requ l r Ing che m ical  and b ac t e r i o l og ical 
c on t ro l  of operat ion a n d  desi g n ed to ope r a te from 700 g p m  but 
less t h an 2 8 00 gp m .  
2 .  Al l d i s t r ibu tion syste ms ser v ing i n  exc ess o f  50 ,000 popu l a t i on. 
(c) G rade I I  
1 .  A l l  w ater treat ment plants using f i l t r a t ion or l i m e - soda 
soften i n g  p r ocesses req u l r lng chem i c a l  and b ac t e r  i o l og ical 
c o n t r o l  a n d  designed to oper ate from 1 4 1  g p m  but l e s s  than 7 00 
gp m .  
2.  A l l  other  w a t e r  treatment plants req u l r  mg che m i c a l  con t r o l  o f  
oper a t i on d e signed to ope rate at 7 0 1  gpm or g re a t e r .  
3 .  Al l d i s t r ib u t i o n  sy ste ms se rv ing f r o m  1 5 ,000 t o  5 0 ,000 
popu l a  t i o n .  
( d) G rade I 
A u th o r i ty : 
1 .  A ll water t reatment plants u sing f i ltration or l i m e - soda 
so f te n i ng p r ocesses req u l r l ng chem ical and b a c t e r i o l og i c a l  
co n t r o l  and designed t o  o p e r a t e  at 1 4 0 g p m  or less. 
2 .  A l l  other  water treat ment p lants req u i r  i n g  che m i c a l  c on t r o l  o f  
operat ion a n d  wh ich are designed t o  oper ate a t  7 0 0  g p m  o r  less.  
3.  All  water t r eat men t  plants req u i r ing on ly ch l o r i n a t i o n  for 
t r eat m ent.  
4 .  A l l  d i s t r ib u t i on syste m s  se r v i ng less  than 1 5 ,000 popU l a t i o n .  
T. C. A . ,  Sec t i on 5 3 -2-35 .  
1 200-5-3 .08 QUA L I F I CA TI O N S  AND CLASSIFI C A TIONS FOR W A ST E W A TE R  
T R E A T M E N T  P L A N T  OP E R A TORS A N D  COLLECTION S Y S T E M  
OP E R ATORS. 
( l )  G rade I V  
( a) The app l i c an t  m u st h av e a degree i n  eng inee r i n g ,  ch e m i s t r y ,  o r  
r e lated sc ience, f r o m  a n  acc r e d i ted c o l lege o r  u n i v e r s i t y ,  at least one 
year of  a c t u al operating expe r i ence acceptab le to the Boa rd in a 
G r ade I I I  or IV p lant,  and pass the req u i r ed wr i t ten ex a m inat ion,  or 
( b) The app l i c a nt m u st be a g r ad u ate of an acc re d ited h i g h  schoo l,  have 
spec i a l  t r ain ing in chem i s t r y ,  bac t e r i o l ogy , and the fun d a m e n t a l s  of 
t reat m e n t  th rough ope rator 's  schools,  c o r r e spon dence cou r ses o r  
oth er t r a i n i ng programs appr oved b y  t h e  Board,  h ave at least  f i v e  
years o f  actual  operating expe r i e nce acc eptab l e  to t h e  Boa r d  i n  a 
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G rade I I I  or IV waste water treat ment p lan t ,  and pass the requ ired 
wr itten exam ination. Each year of college co m pleted in engineering 
o r  che m is try wil l  be considered the equ i v alent of  one year of 
ex per Ience. 
(2) G rade I I I  
(a) The applicant must have graduated from an accredi ted high school 
have at least one year of actual operat ing experience acceptable . to 
the Board in a Grade II or I I I  wastewater treat ment plant, and pass 
the required written ex am ination, or 
(b) The appl icant must have a combination of formal education and 
actual operating exper ience ( m in i m u m  of 8 th grade and 5 years 
experience) including a m in i m u m  of one year of actual operating 
exper ience acceptable to the Board in  a G rade I I  or I I I  waste water 
treatment plant, and pass the required wr itten ex am ination. 
(3) Grade I I  
( a) The applicant must have graduated from an accred ited h igh school, 
have at least one year of actual operat ing exper ience acceptab le to 
the Board in  a G rade I or I I  wastewater treat m ent plant, and pass the 
required written exam i nation, or 
(b) The appl icant m ust have a co mb ination of for mal educat ion and 
actual operat ing exper i ence ( mini m u m  5th grade and 3 years 
experience) includ ing a m in i m u m  of one year of actual operating 
experience acceptable to the Board in  a G rade I or I I  wastewater 
treatment plant, and pass the required wr itten examinat ion. 
(4) Grade I 
The applicant must have at least one year of ac tual operating exper ience 
acceptable to the B oard in  a Grade I plant and pass the required wri tten 
exam in ation. 
(5) Collect ion Syste m s  - The require ments are the same as for treatment 
plants except that ex per ience must be in the col lection system.  
(6)  Applicants may be given credit  for so me port ion of the deficiency in  their  
for mal education or exper ience if they have completed vocational 
training, special · schools, short courses, cor respondence cou rses, etc. 
approved by the Board. A G E D  certi ficate will  sub stitute for the h igh 
school education require ment.  However,  at least one year of actual water 
plant exper ience is requ ired in all  cases. 
(7)  To maintain an active cert i f icate, all  operators and operator consu ltants 
must attend, at least once every th ree years, a training progra m or school 
approved by the Board. 
(8) The Board may app rove oper a ting exper ience i n  maintenance, laboratory 
work, or work in a l l ied trades or fields.  Forty percent credit wi l l  be g iven 
for waterworks exper ience.  
Author i ty : T. C . A . ,  Sect ion 5 3 -20 3 5 .  
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1 200-5-3-.09 C LASSIFI C A TION OF W ASTEW A TE R T R E A  T M E N T  PLA NTS A ND 
C OL LECTION S Y ST E M S  
( l )  Treat ment p lants and collection syste ms shal l  be c lassif ied in one of four 
groups, designated as G r ade I,  I I ,  I I I ,  and IV.  These c lassifications shal l  be 
made according to popu lat ion served, type of works, character, and 
volume of wastes to be treated and the use and natu re of the water 
resou rces rece iving the plant effluent.  
(2)  Classification of  any treatment plant may be changed by the 
Com m issioner upon recom mendation of the Board by reason of changes in 
any condi t ion or c ircu mstances upon which the or ig inal  c lassifications was 
predicated. Due notice of any such change shall be g iv en to the owner of 
the treat m ent  plant.  
(a)  G rade IV 
All  plants designed to serve a popu lation or popu la tion eq uivalent 
greater than 4 0 ,000 (4 .0  M G D) .  
(b)  G rade III  
1 .  P lant  designed for a population or popu lation eq uiv alent between 
l O , OOO and 40,000 ( 1 . 0 MG D to 4 .0  MG D) . 
2.  Col lection syste ms serv ing more than 4 0 ,0 00 persons or 
popu lat ion eq uivalent.  
(c)  G rade II  
1 .  P l ants designed for a population or  populat ion equiv alent less 
than 2 ,0 0 1 ( .2  MG D). and 1 0 ,000 ( l . 0 MG D). 
2 . , Col lection system se rv ing 1 0 ,00 1 popu lation or popu l at ion 
equ ivalent to 40 ,000 .  
(d )  G rade I 
1 .  P l an ts designed for a popu lat ion or populat ion equivalent less 
than 2 , 000 ( .2 MG D). 
2 .  Col lection , syste m serv ing less than 1 0 ,000 popu lation or 
popu lation equ i valent.  
3 .  Al l  lagoon s (stab i l iz ation ponds) regard less of  s ize used to treat  
raw waste. 
4 .  All  wastewater plants us ing the ex ten ded aerat ion process wi th a 
c apacity of 7 5 ,000 gpd or less and serv ing small faci l i t i'es such as 
motels, ca mpgrounds, parks,  schools, e tc. 
A u t hor i ty T. e. A . ,  Sec t ion 5 3 -2035 .  
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A P P E N D I X  D 
7-34-1 1 5  MUNJCIPAL FUNC"TIONS 
7 -34 - 1 1 5 . Use of rev e n u es .  - (a) Any municipa l i t y  sh a l l  d evote all rpvenue� 
derived from a publ i c  works to or for the payment of all  operating expenses ; 
bond in terest and reti rement an d /o r  sinking fund payments ;  the acquisi tion 
and improvem ent of the public works; contingencies; the payment of other 
obligati ons incurred in the operation and maintenance of the public works and 
the furn ishing of servi ces; the redemption and purchase of bonds,  in which case 
such bonds shall  be cancel ed; the creation and maintenance of a cash working 
fund;  the payment of an amount to the general funds of the m unicipal ity not 
to exceed a cum ulati ve return of six percent (60/0)  per annum of the eq uity or 
investment, if any,  of the municipality; and ,  if the governing body of the 
m u nicipality shall by resol ution so request, payments to the m unicipality in 
lieu of ad val o rem tax on the property of the public works wi thin the corporate 
l imits of the m u n i cipality not to exceed the amount of taxes payable on 
privately own ed property of s imilar n ature. 
(b) Any surpl us thereafter rema ining, after establishment of proper 
reserves, if  any, shall be d evoted solely to the red uction of rates; provided , any 
m u nicipality having retired all bonds issued pursuant to this chapter to 
finance the acquisiti o n ,  purchase,  constru ction, reconstruction , im provem ent,  
betterment or exte n s i on of a waterworks an d /or wate r  d i stribution system 
may d evote su rpl us reven u es of the waterworks and /or water d i stribution 
system to any m un i ci pal purpose, provided no con tractual  obl igati ons a re 
thereby viol ated . 
(c) In th e event a m un i ci pality establ i sh es a pension plan for employees of 
such publ i c  works, expenditures incident to i n a ugurating a n d  mainta ining 
such pl an shal l be deemed an operating expense for purposes of thi s  secti on . 
(d) I n  computing the equity of investment of the municipal i ty ,  the val u e  of 
the public  works shall be taken as its historical cost. The payment of bonds or 
the acquisition or im provem ent of property from the receipts derived from a 
public works or any other operation of the public works as such shall not be 
consid ered to increase the equity of i n vestment of the municipality .  
(e) Nothing i n  this section contained , h owever,  shall  be construed to l i m it 
the power of the m unicipality to m ake contracts with the purchasers of bon ds: 
0) As to the use and d isposition of the reven ues otherwise than as 
hereinabove set forth ;  
(2 )  As to the o r d e r  of appl i cation of such reven u es;  or 
(3) As to l im i tati ons on the amount of payments to the municipal i ty either 
as a return on the equity of in vestment of the municipality ,  i f  any,  or as a 
payment in l i eu of taxes.  [Acts 1 935 (E . S.) ,  ch . 33, § 1 1 ;  1 94 9 ,  ch . 4 3 ,  § 1 ;  C. 
Supp. 1 950, § 4 406 . 52 (Wi1 1 iams, § 4 4 06 . 4 4 ); Acts 1 969,  ch . 335, § 2 ;  T.C.A .  
( orig.  ed . ) ,  § 6- 1 3 1 5 . J  
Cross- Referen ces_  T ax  eq u ival e n t  paym e n ts  
Butho rized, §§ 7-52-30 1 - 7 -52-306. 
Section to Secti o n  References_  This section is 
referred to in § 7 -52-302 . 
Co l l ateral Referen ces_ 56 Am. J u r. 2d 
M u n icipal Corporations §§ 5 7 9 ,  583 , 584 . 
7 - 3 4 - ] ] 6. E x e mpti on  from tax ati o n .  - So long as a m u nicipal ity shall own 
any public works the property and revenue of such public works shall be 
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TO:  Mr.  W .  R. Snodg rass 
C o m p tr o ll e r  o f  the Trea sury 
F R O M : Denn is F.  Dycus, C P A ,  D ire c to 
Di v i s i on o f  M un ic i p al A u d it 
S U BJ E C T :  F i J18. nc i aJ  Infor m a t i on o n  th e W a te r  an d S e w er 
Syste m s  Oper a t e d  by Tenn e ss e e  Loc al G o v er n m ents 
Th e cost  o f  p ro v i d i ng cl e an w a t er an d  safe sa n i t ary s e r vi c es to th e c i t i z ens of the sL_ Jf 
T e n n e ss ee is an ar ea o f  i n c reasi ng concern.  M any of the wa t er a n d /or s e w er syst e m s  
op era t ed by l oc al gove r n m ents ar e old and i n  poor oper a t i ng cond i t i on .  M any h a v e  a larg e 
a m ou nt o f  ou tst a nd i ng b o n d ed debt . S everal sys t e m s  have had p r ob l e m s  s e r v ici ng the 
debt. M any sys t e  ms ha v e  bu il t  up huge oper a t i ng l oss e s  over the p ast se veral y ea rs . In 
m o re than o ne i nst a n c e ,  t h ese cu m ul a t i v e loss es, in the f or m  of a d e fic i t re t a i n ed earni ngs 
b H.l rt n c e ,  e x c e e ds $ 1 , 0 0 0 , 0 00 . 0 0. 
I t  app ea rs th at wi t h  th e cos t o f  oper a t i on con t i nu i ng to i nc re a se al o ng w i t h  the fi n l l f lc i nl 
d ra i n  o f  s er v i c i ng ou ts t a n d i ng long-t er m  deb t ,  c o m b i n e d  w i th the h i gh ra t es o f  i n t e rest 
a �c;oc j a t e d wi th any ne w deb t iss u e d ,  Te nn ess e e 's l oc al g ov e r n m ents do no t ha v e a b r igh t 
fu ture to l ook for w ar d  to . ," , . -. ' 
' Tbe · ,fQn�i� ' i tiIpe:m atio.n >on tbe . w.a t e r  an d /or se w,e'r sys t e m.s of Te n n esseeTs cit i es, to w ns 
" " aOd ufiliV ai�;trtc(f$".{:1ta� I �tr�-�,l· a-s3e'mhl€d .  i-H-4.I=�Uiao_.PQmt,,_QJJ..t.y:J.ll�.,_�S!�,�.� ",whi ch a re 
, . . ,p re se n t ly in or very Cl ose to exp er i en c i ng  fif!,BJ1cial d i ffi cul ty. , What to 00 in "" or'der' to 
> '  ·�: .���.t�e c t  ,t h is. �� t!1.i.,ti � is a v e ry large proble m whli·:� easy ,sol u t-iQj1 �- , 
-"-"- " "�"�'�"'�'�,7.':-r'''''- ..... - "-- '---1,;::-- ., -- . .. �:--- . " _ .�:.::... ..t::::� ' _ _  �:-:':::-��.... .�,::';::? ,�; -,,� , v:�r ������' .J>� " _ 
. P r e sep \1ly� V a.! l OUS sta te s t a t lA�s re q w re th a t  �at e r a n d  se w er sys1 e ms charge ra tes WhI C h  
' wi,IE an o w  th� rn  ! to : r e 'c o v er the i r  cost o f  op et.a tio n., - ineludir1g .. Oeprec ia t i on and to re t i re 
curreid de bfiric 'Iu ding p fl nc ipro�d-irTte-r€ Sl-� �·�:'�1 '��� ::��, ..i.-l/;,� � 1 ' / , ' , '  " , .. . �, .. '� .�'. .....,....... ' ...... :-.. -�� -..•. . , �.r . '  � �-.-: 'r ,�."' � 
I .' " . . � " ,., • • • C ha p t e r  3 4 � r�1 un i c i p al U t il i  ti es 
S e c ti o� 7':"34- 1 0 3 ,  TeQ.��sse�
' C o d e  An not a t e d ,  st a t e s th a t � 
• � • ,# 
' 
� • •  
�'
.-. ��"" ........... "-. � � � ......;� .. ..;. .... ';,. .... . : ---- - / " ' . ...... 
. ' . ' , .. 
, / > It  is d e c  1 ar ed-To De th�''PD lj c y �:Qf��,th is .. st'ale::. .... tita:1 aby, 
<�":!' ,."" " .  m un]sj p ali ty acqui r i ng ,  - pu r c h e si ng ,  co,n s t r u c t i ng ,  
r e c op ¥t r u e  .. fi ng." i m p ro vi ng, b et t e r i ng  ot� e xt e nd i ng  /any pub U c  
w orks u rs u an t  to t his  ch s D t er shall m a n a a e  such D u b il w a r  
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in th e  m os t  e ffi c i en t  m anner consis t ent w i t h  sou nd e c on o my 
and pub lic advan tage to the e nd that the serv i c es of the publ ic  
works shall be  fu rn is hed to consum ers  at  the l o w est poss i ble 
cost. No m un i c ipali ty shall ope ra te such public works for gain  
or pro fi t or prim ar ily as a sou rc e  of  re v enue to the 
m unic ipali ty , but shaD op era te such public works for the  use 
an d b en � fi t  of  the consum ers served by such pub li c works and 
for the p rom otion of the welfare and for the i m p rov e m e nt of 
the he al th and 'saf ety of th e inhabitants of the m u n i c ipali ty.  
No use o f  revenues au thori z ed by this chap t er shall be 
construed as b e i ng  contrary to the poli c y  declared in  this 
se c ti on .  
Sec ti on 7-34-1 1 4 ,  Tennessee Code Annota t ed,  st ates  tha t :  
The govern i ng body o f  a m un icipali ty issui ng bonds 
pursuant to th is chap ter shall prescribe and collect  reasonable 
ra tes,  fe es or charges for the servi c es, fa cili t i  es and 
co m m odi ti es  of such public w orks, a nd shall revise such ra t es, 
fees or charges fro m ti m e  to ti m e whenever nec essary so that 
such p ub li c  w orks shall be and aJ ways rem ain self -support ing. 
Th e ra tes ,  fees or charges prescrib ed shall be such as w ill 
produc e re v enu e at least suffic i ent : 
(1 ) To pay when du e all bonds and i n terest  th ereon,  for the 
paym ent of whi ch such revenue is or shall have  b een 
pledg ed, charged or otherw ise  en cumb ered , including 
rese r ve therefor; and 
(2 ) To provide for all exp enses of operat ion and 
m a i n te nance of such public  w orks, inclu d ing res erves 
th erefor. 
C hap ter 3 5-Se w ers and \Va ter w orks 
Sec ti on 7- 35-41 4, Tennessee Code Annota ted ,  sta tes :  
(a) The gov erning body of any c ity or to wn ac qwr lng and 
op era ti ng and wa ter works and/or se w e rage syst em 
under th e provis ions of th is part  shall have p ow er,  and i t  
shall be i ts  du ty, by ord i n ance to establ ish and m ai n ta in  
just  and eqw table ra tes and charges for the use  of  and 
the se r vi c e  re ndered by such wate r w orks and /or 
se w erage syste ms, to be paid  by the benefi c i ary of the 
servi c e. Such ra tes an d  ch arges shall b e  adjusted so as 
to pro vide funds suffi c i ent  to pay all reason able 
exp enses of operat ion,  repair,  and m aintenance, provide 
for  a si nki ng fu nd for  pay m ent  of pr inc ipal and i n terest 
o f  bonds when du e and mai nta i n  an ad equate 
depre c i ati on ac count,  and they m ay be rea djust e d  as 
nec essary fro m ti m e  to ti m e  by am end m en t  to the 
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ord i na n c e  es t a b l i s hi ng th e ra t e s  th e n  i n  for c c .  A ny 
up w ard a dj u st m e n t  o f  ra t e s  n n d crw rgcs for sc w ngc 
s e r vi c e s sha ll n o t  b e  g ra n t e d  so l el y  on the bHsis o f  
i nc r e a se s of ra t e s  an d  c h a rg es for wa t e r  sc r vi c e s ,  b u  t 
s ha ll b e  m a d e  only af te r a fi nd i ng by th e gov e r n i ng b ody 
tha t such an adjust m e n t  is re a so n ab le an d ju st i fi ed ; 
provi de d, h o w e v e r ,  th a t  t h i s  se nt e n c e  shall n o t app l y t o 
c ou n t i es w i t h a m e t ro p oli t a n  for m of g ov e r n m en t . A 
c opy of the schedule of s u ch ra tes and c harges so 
es ta b li s he d shall b e kept on fil e in th e o ffi c e  o f  the 
board havi ng charge of th e opera t i on of s u c h  w orks,  and 
also i n  the off i c e  of th e ci ty or to wn cl erk,  a n d  s hall b e  
o p en t o  ins p ec ti on by all par ti es interested.  
(b) If any m un i cipali ty in T e nn e ssee a d op ts a sewer fe e 
o rd i  n a n c e  whi c h i nc l u d es a m i n i  m u m  b a se ra t e c h arge 
pay abl e to all se wer use rs , i t  is d e c l a r e d  the pub li c 
poli cy o f  t he sta te that su ch m i n i m u m  ba se ra t e c h arge 
s hal l b e consi d er e d  to b e  a local t a x  upon S2 wer users i n  
t he sa m e  m an n er t h a t  l oc al p rop e r ty t a x es a re so 
consi d e r e d .  H o w ev e r ,  u se r  fe es pa i d in e x c e ss of th e 
m i n i m u m  b a se ra te charge w h i c h  a re re l a t e d  to t h e  
vol u m e  o r  s t r e n g th o f  se wage dis chArged shal l  b e  
c o n s i d e r ed a s  u s e r  fe es i n t he sa m e  m a n n er i n  w h i c h 
el e c tr i c al, gas, or w a t e r  con s u m p t i on is rel a t ed to 
a c t u al u se .  
Cha p t e r 3 6- M un i c i p al Publi c  W orks P roj ec ts 
Sec t j on 7- 36- 1 2 7 , T e n n e s s e e  C o d e  Ann o t a t e d ,  st a t e s th a t :  
Th e gov e rn i ng  body o f  a m un i c ip ali ty i ss u i ng bonds 
pay ab le  e x clu s i vely fro m the r e v e n ue of a pub li c w o rks proj e c t  
shall pres crib e an d  coll e c t re a so nable ra tes,  f e e s  o r  charges 
for t he s e r v i c es ,  f a c ili t i es and c o m m od i t i es o f  s u ch pUblic 
w orks proj ec t,  an d shall revise  such ra tes,  fees or c h a rg es fro m 
t im e to ti m e w h en e v er n e ce ssary so that such p ub Uc w orks 
p roj ec t shaD b e  an d al w ays re m ai n se lf -supp or t i ng .  The ra t e s ,  
fees or c h arge s p r es c r ib ed s h all be such as w ill p rodu c e  
re v e n u e  a t  l e a st suff i ci en t :  
(1 )  To pay w h e n  du e al l b on d s an d i nt e r es t  th e r e o n ,  for the 
p a y m  e nt of whi ch su ch r e v e nue is or sh all h a v e  b e en 
pledg e d ,  c h arg ed or o t h e r w is e  e n c u m b ered i nc l u d i ng  the 
a c c u m ul a t i on duri ng th e  fi rst fi v e  ( 5 )  years o f  the 
opera t i on o f  such publi c  w orks proj e c t  of a re se r ve 
e q ual to the av erag e  an n u al  req ui r e m e n ts for the 
pay m en t  o f  p r i nc i p al a nd i n t e r e st on ou ts t a ndi ng bond s  
iss u e d  pu rs u an t t o  th is c h ap t e r  for s uch publi c w orks 
proj e c t ,  whi c h r e se r v e  s hall b e  a c cu m u l a t e d  a t  t h e  ra te 
o f  t w en ty per c ent  ( 2 0 %) p e r  an n u m ;  and 
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( 2 )  To provide for all exp enses of ope ra t i on and 
m ai n t en ance of such public works proj e c t, i ncludi ng 
re asonable rese r ves there for . 
Chapter 8 1 - U tili ty Dis tric ts 
Sec ti on 7-8 2-4 0 3 ,  Tenness e e  Code Annota t e d ,  st a t e s  th a t :  
The b oa rd of c o m m issi oners o f  any dis t r i c t  iss
·
u i ng bonds 
pu rsuant to t h is  chap ter s hall pres cribe and collect  reasonable 
ra tes,  fees,  to lls or charges for the servi c es ,  fa cili t i e s  and 
c o m m oditi es of i ts  system or sys t e m s, shall p rescribe penal t i es 
for th e nonpay m ent th ereof, and shall revise such ra tes,  fees, 
tolls or charg es from tim e to t i m e  whene v er n e c essary to 
i ns ure th a t  s uc h  syst e m  or syst e m s  shall b e  an d al ways re m ai n  
self -supporting.  T h e  ra t es, fees, tolls o r  charg e s  pre scrib ed 
shall b e  such as will al w ays produce r e v e n u e  a t  least 
s uffi c i en t :  
( 1 )  T o  provide 
m ai n t e nance 
for all exp enses 
of the system or 
r e s e r ves th erefor ; and 
of operat i on - and 
syst e m  s, i n cl udi ng 
(2)  T o  p a y  when du e all bonds and interest th e r eo n  for t h e  
paym e nt o f  whi ch such rev enues a re o r  s h all h a v e  b een 
pledged, charged or otherwise · enc u m b er e d ,  i nclu d i ng 
reserves th e re for . 
A s  ev i d enced by the ab o v e  s ta t u tory provisi ons, it app ears t h a t  und e r  each of the var i ous 
chap ters whi ch a w a t er and/or s e w er sys t e m  m ay b e  financ ed, every sys t e m  should charge 
suffici ent  ra tes to enable the m to re m ai n  self-suppor t i ng ,  i nclu d i ng pay m ent of all bon d · 
a nd i n te rest deb ts upo n
· 
m at uri ty. As disclosed by the following fi nancial in for m at ion, 
tha t has no t al w ays b e e n  th e si tuation in  m any of Tenn ess e e's local gov e r n m ent-o wned an d 
opera ted water an d se w er sys te ms.  
If a fter re vi e wi ng  th e a t tached infor m at i on you should h a v e  any quest i ons , I w ill b e  happy 
to d is cu ss  th e m  wi th you at y ou r  con v e n i e nc e .  
D F D/ra 
A tt a c h m en t 
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